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INTRODUCTION AND OBJECTIVES 
Corn is one of the world's leading crops. In 1985, the 
government of Brazil designated corn as one of the top five 
national priorities in agriculture. Last year, over 28 
million hectares of corn were planted in the United States of 
America. Enough quality seed must be available for those 
production areas. In addition, in 1986 the United States 
exported over 40,000 metric tons of seed corn to different 
countries, because quality seed is a valuable input for modern 
agriculture. 
Conditioning is a major step in seed corn production. 
After harvesting, the seed is not in condition for distribu­
tion and planting and must be prepared for these purposes by 
the conditioning operation. 
Conditioning of seed corn is a highly specialized opera­
tion compared to other crops. Seed corn is harvested, 
handled, husked and dried on the ear, then shelled, cleaned, 
and sized. The wide variations in the size, shape, and 
quality of various kernels in an ear of corn make it necessary 
to go through these steps in the conditioning operation to 
provide a quality product. 
After sizing, a gravity table is widely used as the final 
step in seed corn conditioning to improve the quality of the 
seed. The improvement of seed quality by a gravity table for 
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many species of crop seeds has been reported in several 
studies. However, similar information for seed corn is not 
available. Such information would be highly valuable to the 
seed corn industry. 
The separation on the gravity table is based on the 
principle of fluidization, where the lighter particles are 
lifted by an air stream and moved due to gravity to the low 
side of the gravity table deck. The heavier particles remain 
in contact with the deck surface and are carried by vibratory 
movement to the high side of the deck. There are two types of 
gravity tables: a pressure-type where air is pushed through 
the deck by fans located under the deck, and the suction-type 
where air is pulled through the deck by fans located above the 
deck. 
This study was conducted to evaluate the variation of the 
physical and physiological properties of various fractions of 
seed corn obtained from two different types of gravity tables. 
The specific objectives of this study were; 
- to study and correlate the physical and physiological 
properties of seed corn separated by a gravity table. 
- to test the effectiveness of the gravity table in 
improving the quality of the seed corn. 
- to compare the effectiveness of two different types of 
gravity tables. 
- to determine the interaction of seed lot and seed size 
3 
on gravity table separation. 
- to relate the results obtained to commercial condition­
ing of seed corn. 
4 
LITERATURE REVIEW 
Mechanics of a Gravity Table 
Llnnett (1986) described three types of gravity tables; 
the pressure type gravity table with triangular deck, the 
pressure type gravity table with the rectangular deck, and the 
vacuum (suction) type gravity table. The author indicated the 
main advantage of the vacuum gravity table was dust control. 
The most commonly used gravity tables in North America are the 
pressure type with rectangular deck and the suction type with 
triangular (trapezoidal) deck. In the pressure type gravity 
table, the air system (fan) is located under the deck, while 
in the suction type the air system is located over the deck. 
The rectangular deck was designed to allow light seeds to 
remain longer on the deck and also travel farther thus 
becoming more concentrated at the low side. It is then 
recommended for separating seed lots with a small portion of 
lighter material. The triangular deck gravity table allows 
the heavy portion of a seed lot to remain on the deck longer 
and a faster discharge of the lighter material. According to 
Llnnett (1986), the rectangular deck performs better on seed 
lots with uniform seed densities allowing more time for the 
separation to take place. The triangular deck will allow the 
collection of a wider middling products that later will be re­
run through the machine, an important way of recovering good 
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product for valuable seeds. 
The separation of materials on the gravity table is 
accomplished by passing the air through the seed mixture 
producing fluidization of the material. Feller et al. (1978) 
defined the fluidization stage as "a condition a bed of 
particles reaches when a gas flowing upward through the 
interstices of the bed disengages the particles from each 
other. It is reached when the gas flow supports the weight of 
the particles. As a result, the particles can move easily and 
the bed resembles a liquid of high viscosity". 
Clarke (1985) studied the fluidization phenomenom in the 
gravity table by classifying vegetable seeds. At a stage of 
boiling and bubbling of the bed, separation occurred by 
density or particle size; but too much air caused turbulence 
on the surface of the bed preventing separation. The fluidiz­
ation ocurred in all seeds studied. Seeds of radish, cabbage, 
and lettuce fluidized very readily. The author concluded that 
"fluidization will classify seeds by density and the air 
required for fluidization is less than 10% of that required to 
lift a particle in an aspiration column". 
Boyd and Potts (1983) attributed the separation in a 
gravity table to an air floatation process often referred to 
as terminal velocity. Henderson and Perry (1976) indicated 
that size, shape, weight, and perhaps degree of roughness were 
factors affecting the lifting or floating effect produced by 
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the air. The authors also described the middling product as 
"some material that Is only partially lifted and touches the 
deck at some intervals" being discharged at Intermediate 
points. 
The operation and adjustments of a gravity table are 
described by Copeland and McDonald (1985), Cabrera (1981), 
Welch et al. (1981), and Brandenburg (1977). According to the 
authors, the conditions for separation are: a) seeds of the 
same size that differ in density can be separated by density; 
b) seeds of the same density that differ in size can be 
separated by size; and c) seeds that differ in both density 
and size cannot be separated readily. 
Yuan et al. (1983) studied some operating parameters of a 
gravity table and concluded that for seed corn, the air speed 
(activating force) and pressure are the main factors affecting 
performance of the separation, while vibration or slope with 
air pressure are more Important to other species like wheat or 
paddy rice. 
Effects of Gravity Table Separation on Seed Quality 
Several authors have reported on the effect of gravity 
table separation for Improving the physical (purity and 
appearance) and physiological (germination and vigor) guallty 
of seeds which will be reviewed in this chapter. Sllva and 
7 
Marcos (1982) were the only authors who reported on the 
gravity table separation as related to seed corn quality. The 
authors concluded that the gravity table was efficient in 
separating seed corn of two varieties by weight and bulk 
density (test weight); however, they reported that the seed 
weight and also seed size did not affect field performance of 
the corn plants and grain production. 
Peske and Boyd (1985) divided the discharge edge of a 
triangular deck laboratory model gravity table into seven 
uneven parts to separate wild garlic bulblets from wheat seed. 
They found a loss of 10% of wheat seed to remove 95% of the 
garlic contamination. Re-running the middlings and lightest 
fractions from the gravity table allowed about 90% of recovery 
of the total lot as wheat seed free of garlic bulblets. The 
authors also recommended the storage of the garlicky wheat 
seed lot for several weeks prior to cleaning to improve the 
separation in the gravity table. 
Jat et al. (1986) compared methods of sieving, winnowing, 
floatation and gravity table separation for removing cockles 
(ear cockle of wheat is a disease induced by Anguina tritici 
[Steinbuch]) from wheat seed. Gravity table separation was 
found to be quick, effective, and economically the best method 
included in the study. Misra et al. (1982) reduced the 
incidence of wheat scab (disease caused by several species of 
fungi in the genus Fusarium) using an air screen cleaner, a 
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gravity table and a fractionating aspirator. A significant 
reduction in infected seeds (29%) was obtained only with the 
gravity table and was associated with a 39% increase in 
germination of the seeds collected from the heavy fraction. 
Similar results were found by Pathak et al. (1984) who used 
the gravity table to remove ergot sclerotia from seeds of 
pearl millet (Pennisetum americanum L. Leeke ). 
Karim (1980) compared the performance of a electrostatic 
separator, an aspirator and a gravity table and found that 
high quality wheat seeds were concentrated in the heavy 
fraction of all machines. The heavy seeds obtained from the 
gravity table were of highest overall quality. The electros­
tatic separator and aspirator produced 2% and 1% weight 
losses, respectively, from the light fraction while a 22% of 
seed loss was produced by the gravity table. The gravity 
table was also used by Baumann et al. (1980) to select wheat 
seed by density. Different density groups were produced as 
measured by thousand kernel weight. The authors reported that 
higher density seeds resulted in progeny with fewer seeds per 
spikelet, increased lodging, and seeds with higher test 
weight. 
Peske and Boyd (1976), processing commercial seed lots of 
pensacola bahiagrass (Paspalum notatum Flugge), reported a 
significant improvement in purity and germination by using a 
gravity table. Total germination, speed of germination. 
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were significantly improved In the two heavier fractions. 
Lawan et al. (1985) separated seed of pearl millet into 
three density fractions using the gravity table. Each 
fraction was further subdivided in three size classes by 
sieving. The authors reported a positive correlation of seed 
density and size with field emergence. They also found that 
low density seeds produce satisfactory emergence provided they 
were sufficiently large. Similar results were obtained for 
high density small seeds. 
Several studies have been conducted to upgrade the 
physical and physiological quality of soybean seeds by using 
the gravity table. Lesgueves and Boyd (1979) and Misra et al. 
(1985) studied the gravity table to remove soil peds (trans-
miters of the cyst nematode [Heterodera glycines]) from 
soybean seeds. The sequence of the air-screen cleaner, spiral 
separator and the gravity table's ability was found to be the 
most efficient way to remove the soil peds. However, a 
significant loss of good soybeans was necessary to meet the 
quality requirements. 
Misra (1983) successfully used a gravity table to remove 
shrivelled black nightshade berries from soybean seeds. The 
berries, at harvest time, were at a moisture content of 
approximately 70%. After storage for three weeks using 
aeration with natural air, the berries dried to 35% moisture 
content and shrivelled enough to be separated by the gravity 
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content and shrivelled enough to be separated by the gravity 
table. No damage to the soybean seeds with the above proced­
ure was reported. 
Assmann (1983) investigated the effect of the gravity 
table on the quality of low, medium, and high vigor soybean 
seed lots. High specific gravity seed and low specific 
gravity seed concentrated toward the heavier and lighter seed 
discharge, respectively. Material discarded at the low side 
of the gravity table also contained high percentages of weath­
ered, stink bug damaged, mechanically damaged, and dead seed. 
The germination of high and medium vigor soybean seed was 
improved by about 2-3% with a seed loss of 15%. The low vigor 
seed lots were upgraded to above 80% germination with a seed 
loss of 42%. The author concluded that the gravity table was 
useful in upgrading quality of medium and low vigor seed lots 
but little advantage was obtained for the high vigor soybean 
seed lots. 
Gaul et al. (1986) did not find significant differences in 
specific gravity of the various fractions of soybean seed 
collected from the discharge edge of the gravity table. The 
authors attributed this fact to the high correlation (0.99) 
between seed mass and seed volume of the different fractions. 
There was a significant decrease in seed mass (g/100 seed) and 
seed volume (cm^/ioo seed) from the high side to the low side 
along the discharge edge of the gravity table. The discard 
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remaining fractions. 
The improvement of physical and physiological properties 
of acid dellnted cottonseed by using a gravity table has been 
reported by Justus et al. (1965), Kunze et al. (1969), and 
Johnson et al. (1973). Similar results were obtained by Gregg 
(1969) who studied 19 lots of acid dellnted cottonseed after 
dividing the discharge edge of a gravity table into 10 
fractions from the high to the low side of the deck. The 
author found differences in volume and total weight of seeds 
in different fractions which contributed to differences in 
bulk density. The viability and vigor of the cottonseed 
Increased from the low (light seed) to the high (heavy seed) 
s i d e  o f  t h e  d e c k .  C o t t o n s e e d  l o t s  w i t h  t e s t  w e i g h t s  o f  4 2  
pound per bushel or less were found unsuitable for planting 
purposes because the associated germination values were less 
than 80%. 
Slobodyanick (1961) evaluated a gravity table designed at 
the All Union Institute of Agricultural Engineering in the 
Soviet Union for vegetable seeds. The gravity table made hand 
grading unnecessary and produced seeds with better germination 
and yield potential. Also with vegetable seeds, Clarke (1985) 
found a variation of over 50% in seed density from top to 
bottom of the seed bed over the gravity table deck for cabbage 
seed and less than 3% in lettuce seed. Germination per­
centages varied from top to bottom by 5% in carrot seed to as 
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much as 24% In onion seed. 
Relationship Between Physical and Physiological 
Properties and their Effects on Seed Quality 
Some physical characteristics of the seeds are related to 
germlnablllty, vigor, and field performance of a seed lot. 
These physical characteristics are size (diameter, length-
width-thickness), weight, density, shape, terminal velocity, 
color, and electrical conductivity (Bilanskl et al. 1962). 
Those characteristics are generally used in seed cleaning and 
classification to Improve the purity, appearance, and plan-
tability of a seed lot. In the process of improving the 
physical quality of the seed the physiological quality of the 
seed lots may also be improved. 
McDonald (1985) related physical seed quality to "visible 
modification of the structure or physical appearance of the 
seed such as a fracture of the seed coat or a lesion in the 
embryo". The physiological quality would be related to 
"changes in cellular metabolism directed, for example, by 
nutrient deficiencies or poor storage conditions which 
subsequently influence the physiological efficiency of the 
germinating seed". 
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Weight, density and specific gravity related to seed quality 
Some confusion exists in the literature since the terms 
seed size and seed weight are used interchangeably by several 
authors. The terms are not synonymus and in this review, a 
clear distinction will be made following Harmond et al. 
(1965): "size is related to the space occupied by an object 
and is, within limits, described by its length, width, and 
thickness. Size separations are usually done by screens of 
round or slot holes of different dimensions. Weight will be 
always related to an amount of seeds (100, 1000, etc.) weighed 
with a scale and expressed in grams or mg of seed". 
The weight of a particle is the product of its mass and 
the acceleration of gravity (g = 9.81 m/s= at 45° latitude and 
at sea level). Density is calculated by dividing the mass of 
the particle by its volume. Specific gravity is defined as 
the mass of a substance at a temperature relative to the mass 
of an equal volume of water at that temperature. It is then a 
dlmenslonless number and is numerically equal to density in 
the cgs system (Zink, 1935). 
Zaltzman et al. (1985) related differences in density of 
seeds to maturity, damage, and cultural practices that may 
change the internal structure of the seed due to soluble 
contents, cell rupture, etc. Frey (1981) found that the rates 
and duration of linear kernel dry matter accumulation in seed 
corn contributed to the variation in seed weight found in 
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different parts of the ear. Similar results were reported by 
Capitanio et al. (1983) who also related the differences in 
final seed weight and the rate and duration of seed filling 
with the number of cells of the endosperm of the seed corn. 
Reddy and Daynard (1983) confirmed similar results and further 
related seed weight with number of starch granules. The 
latter would be the most important parameter effecting seed 
weight. The authors found positive correlations between 
starch granule number in the endosperm with rate of seed 
filling and seed size (g/100 seeds). 
Hunter and Kannenberg (1972) investigated the effect of 
seed weight (g/100 seeds) on emergence, grain yield, and plant 
height in corn. Seed weight did not affect number of days to 
50% emergence, final percent of emergence, or grain yield. 
However, plants produced from small seeds (23g/100 seeds) were 
shorter plants than those from large seeds (39g/100 seeds) on 
June 30. They concluded that seed weight had no effect on 
rate or extent of field emergence. 
Gubbels (1974) studied the effect of seed weight of seven 
cultlvars of seed corn on seedling vigor at low temperature 
(12 C) in the growth chamber and in the field. The author 
found a positive correlation between seed weight and number of 
days until five seedlings emerged and fresh weight per plant 
26 days after sowing in the growth chamber. There also was a 
positive correlation between seed vigor and total oil content 
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with seed weight. The cultivar with the heaviest seeds (31.6 
g/100 seeds) had the lowest stearic and oleic acid per­
centages, but highest in linoleic and total oil percentage. 
Selecting seed corn by high and low kernel density 
populations. Vera and Crane (1974) found that the low density 
population showed more lodging and tended to become taller 
with each cycle of selection. No significant differences were 
found in yield and percent stand when high and low density 
populations were compared. 
Seed density and vigor have been correlated in many 
cultivars of other cereals, vegetables, and grasses. In 
general, dense seeds, within a size range, were more vigorous 
than light seeds, probably due to the protein/starch ratio of 
the seed (Abdul-Baki, 1980). 
Alvim (1975) investigated the effects of seed size (by 
sieving) and seed specific gravity (by aspiration) on germina­
tion and vigor of sorghum. The specific gravity of the seed, 
according to the author, was more consistently related to seed 
quality than was seed size. An increase in the specific 
gravity of the seed was accompanied by an increase in seed 
germination and field emergence. Also, small-light seeds 
germinated less after accelerated aging than large-heavy 
seeds. Similar results were found by Maranville and Clegg 
(1977), who separated seeds by size (sieving) and by density 
(floatations in concentrated urea-phosphate solution). Hybrid 
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sorghum seed lots with larger and denser seeds were also 
heavier. Denser seeds were superior in germination and also 
produced significantly more plants at final harvest, but there 
was no effect on grain yield. 
Singh and Makne (1985) studied the correlation between 
seed viability and seedling vigor with seed size and weight of 
sorghum. Seed weight was positively and significantly 
correlated with percent germination, root length, shoot 
length, volume, fresh weight, and dry weight when seed of 
3.5mm diameter were used. Seed weight was also significantly 
and positively correlated with germination and dry weight when 
3.0mm diameter seeds were used. For seeds with 4.0mm diame­
ter, the author did not find significant correlations of seed 
weight with the parameters studied. 
Mathur et al. (1982) grouped 18 varieties of oats into 
large, medium, and small seeded groups by 1,000 seed weight. 
Heavy seed varieties were higher in germination percentage, 
root and shoot length, and shoot/root ratio. The unit value 
of shoot/root ratio indicated the superiority of vigor 
potential of heavier seeds over medium and lighter seeds. 
Significant positive correlations were found between seed 
weight and dry matter accumulation (mg/10 seedlings), germina­
tion percentage, germination energy index, root length, and 
shoot length. 
McDaniel (1969) arbitrarily selected different seed weight 
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classes of barley to give a 10 to 15% difference between each 
class. Seed weight was positively correlated with seedling 
fresh weight, seedling mitochondrial protein and mitochondrial 
biochemical activity. Seedlings produced from heavy seeds had 
more mitochondrial protein, higher respiratory rates and 
produced larger amounts of ATP. The author therefore con­
cluded that seedlings produced from heavier seeds had a higher 
growth potential than seedlings from lighter seeds of the same 
pure line. 
Kamil (1974) studied the relationship between specific 
gravity of rice seed, (determined by floatation with ammonium 
sulfate solutions), and laboratory and field performance. The 
results showed increased viability and vigor of seed as 
specific gravity increased. Plant height also increased with 
specific gravity. Low specific gravity seeds showed a delay 
of about 8-10 days in reacHing 50% panicle exertion and 
anthesis resulting in a delayed harvest date. Grain yield 
also increased as specific gravity of seeds increased. 
Similar results were found by Rocha and Andrews (1976) in 
another study with rice seeds. 
Hoy and Gamble (1985 and 1987) investigated the effects of 
seed size (by sieving) and seed density (by floatation in 
sucrose solutions) on germination, vigor, and field perfor­
mance of soybean seeds. The authors reported that small, high 
density seed had a higher standard germination percentage than 
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larger seed, but Indicated that viability of extremely small 
seeds may be low. Larger and low density seeds leach more in 
the electrical conductivity test and were lower in percentage 
and speed of emergence, indicating low vigor. Low temperature 
and wet or crusted soils increased emergence differences among 
seed size and density classes. The effects of size and 
density were less pronounced or non-existent in extremely high 
or extremely low vigor seeds. Only the smallest seed size was 
superior in percentage and speed of emergence to the un-
separated control. High density seeds out yielded low density 
seeds in the plantings but did not show an advantage over 
unseparated seeds. The author concluded that although no 
significant improvement was obtained in physiological quality 
of the seed lot, conditioning the soybean seeds will still be 
useful in removing undesirable materials. 
Smittle et al. (1976) found great advantage in planting 
heavy seed of snap beans. The heavy seeds produced fewer weak 
plants; greater plant stand and pod weight per plant; more 
uniform pod size distribution; and greater yield at harvest 
(21% greater than yield of non-graded seed). 
Gorecki (1982) studied the effect of seed density on 
aging, viability, and vigor of pea seeds. Seeds were stored 
for 6 months at 50 and 90% relative humidity and 21 C. High 
density pea seeds aged slower than seeds with low density. 
Germinabi1ity, sprout growth analysis, conductivity, and over­
19 
all dehydrogenase activity in the embryonic axes were measured 
and seed density was based on the test weight of the seeds 
(bulk density in kg/m*). 
Several studies with cottonseed have demonstrated the 
importance of seed density as a physical characteristic 
related to the physiological seed quality (Tupper et al. 1970; 
Bartee and Krieg, 1974; Krieg and Bartee, 1975; Minton and 
Supak, 1980; and Leffler and Williams, 1981). 
Smith et al. (1973) reported that seed weight was more 
important than seed width or thickness in predicting vigor of 
lettuce seeds. The authors used air columns to separate heavy 
and light seeds resulting in high and low vigor seeds, 
respectively. Similar results were obtained by Smittle (1982) 
with radish seeds. He suggested the use of aerodynamic 
properties instead of seed size to upgrade vegetable crops 
that are harvested at an immature stage of development. Root 
yield was positively correlated with seed weight and terminal 
velocity. According to the author, seed weight and seed 
protein content were the only characteristics of the seed that 
significantly contributed to root yield and average root 
weight. Upgrading sized or non-sized radish seed by aspira­
tion separated seeds into more uniform seed weight and density 
classes, reducing the variation in root size within a class. 
Early in 1941, Oexemann (1942) studied the relationship 
between seed weight of soybean, cucumber, and tomato seeds to 
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vegetative growth, differentiation, and yield. The author 
created three seed groups; whole, 3/4, and 1/2 of the amount 
of food reserve by cutting off part of the cotyledon. Number, 
size, dry weight, and cross sectional dimensions of the 
various organs of the plants were positively correlated with 
the initial seed weight of all the species studied. Seedlings 
produced from light weight seeds had a high mortality rate. 
The growth rate of plants produced from lighter seeds was 
slower than those of heavier seeds until the end of the 6th 
week. From there to the end of the growth period, plants 
produced from lighter seeds showed higher growth rate than 
those from heavier seeds. 
Vaughan and Delouche (1968) studied the effect of seed 
size and specific gravity on viability of small-seeded 
legumes: red clover (Trifolium pratense), white clover 
(Trifolium repens), and crimson clover (Trifolium incarnatum). 
Specific gravity was consistently more closely related to seed 
viability than was seed size. Differences in germination 
percentage from low to high specific gravity were in the range 
of 15.9% for red clover, 29.3% for white clover, and 30% for 
crimson clover. In white and red clover, small-heavy seeds 
germinated higher than large-light seeds. The small-heavy 
group also contained the highest percentage of hard seeds. 
The author concluded by recommending the removal of extremely 
large and small seeds low in specific gravity to improve 
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germination and vigor of the seed lot. 
Other physical and physiological properties related to seed 
quality 
Terminal velocity of seeds Is defined as "the maximum or 
terminal speed an object attains in free fall through still 
air." It depends on the seed shape, size, density, and 
surface texture (Harmond et al., 1965). According to Branden­
burg (1977) the weight of the seed is the most important 
factor of an individual seed related to its air resistance. 
For a given air velocity, a high weight to resistance ratio 
may well result in a terminal velocity which is higher than 
the air velocity and the seed will drop in an airstream. 
However, if the ratio is small, the terminal velocity of the 
seed would be lower than the air velocity and the seed lifted 
by the airstream. 
The terminal velocity of seed corn usually ranges between 
8.17m/s to 9.91ro/s. If the volume of the seed remains 
constant, terminal velocity increases as the weight increases. 
A large variation in the terminal velocity of seed corn Is 
common due to the variations in the specific weight of the 
seeds. Also, seed corn assumes a position in an airstream 
showing more apparent tumbling than seeds of wheat and 
soybeans. The terminal velocity of a seed is not, by itself, 
a satisfactory aerodynamic property for quality sorting (Hawk 
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et al., 1966; Bilanskl et al., 1962). 
Several authors have reported work related to the effect 
of mechanical damage on seed corn quality. Wortman and Rinke 
(1951) reported substantial increases in seed corn damage 
during shelling, particularly in ungraded round kernels. Al­
though no consistent differences were found among sizes or 
between the sizing machines, increased injury was evident 
during conditioning. Damage to the embryo (open cracks or 
chips in the germ face or in the crown), greatly reduced 
germination and stand. Similar results were found by Huelsen 
and Brown (1952) in sweet corn. The authors also found that, 
after shelling, the air screen cleaner slightly increased 
physical injury but neither the gravity table nor the elevator 
caused further damage. The sizers were also a source of 
severe additional damage. 
Martin et al. (1984) studied some characteristics related 
to handling and conditioning of seed corn of various size and 
shape. Large round kernels of seed corn were found to be the 
most susceptible to severe injury and breakage. There was 
also size-shape interaction. The larger and thinner kernels 
were injured more than small and thick kernels. 
Koehler (1957) investigated the pericarp injuries in seed 
corn and found that immature seed exhibited more pericarp 
injury than mature seed. The author dropped the seed from 5 m 
onto a stone floor, and also found a tendency of round kernels 
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to be damaged more than flat kernels. Pericarp Injury was 
negatively correlated with field stand and yield even though 
the seed was treated with a fungicide. 
Vaughan (1982) described the use of the Fast Green test to 
reveal the extent of pericarp injury in seed corn. The author 
recommended to the seedman to be concerned if the pericarp 
injury is in the range of 30-50%. Above 50%, action should be 
taken to reduce mechanical damage in shelling and handling 
operations, because severe pericarp injury would cause yield 
losses even with treated seed. 
Several devices have been tested to measure breakage 
susceptibility of seed corn. Watson and Herum (1986) found a 
device developed by the University of Wisconsin (Wisconsin 
Breakage Tester) to be the most precise (lowest coefficient of 
variability) among eight devices tested. According to Paulsen 
et al. (1982) the genotype of corn significantly affected 
breakage susceptibility. The author tested several commonly 
grown corn belt inbreds and hybrids grown in a 3 year period, 
and reported the high temperature drying of seed corn as being 
a more significant factor than genotype selection affecting 
breakage susceptibility. 
Pomeranz et al. (1984) measured breakage susceptibility 
and kernel hardness as affected by density, near infrared 
reflactance (NIR), and average particle size (APS) of ground 
material in corn. Breakage susceptibility was highly corre­
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lated with density, NIR, and APS of commercially dried corn. 
Kernel hardness was related to kernel density, bulk density, 
storability, attack by storage insects, breakage suscep­
tibility caused by drying, storage, handling, processing, and 
production of special foods. In another study, Pomeranz et 
al. (1986) found little effect of kernel weight on breakage 
susceptibility or hardness. The highest correlation coeffi­
cient was between kernel density and bulk density (test 
weight). 
Bauer and Carter (1986) investigated the effect of seeding 
date, plant density, moisture availability, and soil nitrogen 
fertility on breakage susceptibility of seed corn. Breakage 
susceptibility increased with delayied plantings, high plant 
density, and low application of nitrogen. The authors 
reported an increase in kernel weight with earlier seeding and 
high nitrogen rates, while a decrease was occurred with higher 
plant densities. There was no effect of seeding date or plant 
density on kernel density, but higher nitrogen rates increased 
kernel density. 
In soybean seed, Gaul et al. (1986) found the lightest 
fraction of seeds obtained from the gravity table to be more 
brittle, specially when the seeds of that fraction were low in 
test weight. 
Crosier (1958) suggested an index of pericarp injury of 
seed corn as a good indicator of the performance of a seed lot 
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In cold soil, specially when the susceptibility of any hybrid 
to seed decay is known. Wortman and Rinke (1951) found 
significant correlation between the number of visible 
injuries in seed corn with 6 day and 12 day cold tests. 
The cold test, developed by C. S. Reddy of the Iowa 
Agricultural Experiment Station in 1935, is the most popular 
and widely used vigor test in seed corn (Shearl, 1985). 
Vaughan and Delouche (1984) recommended that lots with low 
cold germination but high warm germination may show a good 
emergence and field performance under favorable conditions. 
According to Gill and Singh (1970), the genotype and the 
background history of corn seed lots influenced the cold test 
responses. Gill and Delouche (1973) found the cold test very 
effective in evaluating deterioration of seed corn during 
storage in its advanced stages. 
Grabe (1966) found a close relationship between field 
emergence under cold and wet conditions, and the germination 
and cold test performance of seed corn. At lower germination 
levels, the author reported that cold test underestimated 
field emergence. Burris and Navratil (1979) stated that 
underestimation of field emergence by the cold test is 
tolerable when seed supplies are abundant, but if the seed 
supply is short, it is unacceptable. The authors found the 
cold test method using kim-pack with soil (1:1 sand:soil) in a 
fiberglass tray, with stress temperature of 10 C for 7 days 
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and grow out temperature of 25 C for other 7 days, as the most 
promising when compared with 10 other methods. That method 
showed the lowest coefficient of variability. 
Electrical conductivity of seeds has been related to seed 
deterioration. Powell (1986) cited seed aging and imbibition 
damage as two factors affecting seed vigor by causing an 
increase in leakage and conductivity due to Impaired membrane 
Integrity (biochemical deterioration or physical damage). In 
several species, high leachate conductivities are associated 
with poor field emergence. The same author stated that all 
seeds leak electrolytes during the initial soaking period 
regardless of seed quality; but only vigorous seeds will 
rearrange membranes during imbibition, while seed with Injured 
membranes will continue to leak. 
Joo et al. (1980), Waters and Blanchette (1983), Taylor 
and Chlrco (1986), and Herter (1987) have found high correla­
tions between electrical conductivity and seed vigor in corn. 
Those correlations have been significant with cold test 
predicted germination, field emergence, and standard germina­
tion . 
El-Bagoury et al. (1982) studied the effect of seed size 
and storage period on electrical conductivity of corn and 
soybean seeds. For maize cultivars, electrical conductivity 
was negatively correlated with germlnablllty. Large seeds 
registered higher amounts of ions than small seeds; and 
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depending on the cultivar, the electrical conductivty of maize 
seeds stored up to 2 years increased. 
The ASA-610 is a device to measure the current of the 
leachates from individual seeds. Waters and Blanchette 
(1983), McDonald and Wilson (1979), and Bonner and Vozzo 
(1986) evaluated the ASA-610 for seed corn, soybeans, and 
slash pine seeds respectively and found high correlations of 
electrical conductivity registered by the device with field 
emergence and germination. In soybean seeds, the ASA-610 
accurately predicted germination of high (>80%) or low (<20%) 
seeds, but not of seeds germinating between 60 and 80%. In 
seed corn, the ASA-610 gave higher correlation with field 
emergence when compared with the bulk seed conductivity test. 
Chemical composition of the seeds related to seed quality 
Genetic, cultural, climatic, and soil factors affect the 
chemical composition of cereal grains. A seed corn composed 
is of the pericarp (about 6%) which contains 73% insoluble 
non-starch carbohydrates, 16% fiber, 7% protein, and 2% oil; 
the endosperm (about 80-84%) containing 85% starch, and 12% 
protein; and the germ or embryo (10-14%) that contains 81-86% 
of the oil in the whole kernel, some protein, and some 
carbohydrates (Pomeranz and Bechtel, 1981). The aleurone 
layer is the outermost layer of cells of the endosperm, with 
thicker walls and no starch, containing protein and oil. The 
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starchy endoeperm is the remainder and it contains a high 
protein portion, also called "horny endosperm" and a high 
starch portion also know as "floury endosperm" (MacMasters, 
1962). 
Hurburgh (1985) reported the nutrient composition (pro­
tein, oil, and starch) of seeds as an "emerging important 
quality criterion for corn and soybeans." As an example, the 
author cited the feed industry, where "a percent extra protein 
in corn, say 9.0% compared to 8.0%, is worth approximately 10 
cents per bushel." Also similar figures apply to starch 
content in corn wet milling, and soybean crush oil content. 
Hymowitz et al. (1974) compared the NIR (near infrared 
reflactance) instrument coupled to an analog computer with the 
Kjeldahl and the Nuclear Magnetic Resonance methods for 
protein and oil determinations in corn. The NIR was highly 
correlated with both methods (0.994 and 0.993, respectively). 
The NIR instrument was simple to operate, required minimum lab 
space, fast, and non-polluting. 
Miller and Brimhall (1951) studied the factors that 
affected the oil and protein content of corn. The genotype of 
the ear bearing parent and not the source of pollen was the 
main factor affecting the oil content of the seed. There was 
any appreciable variation in total protein percentage with a 
corresponding variation in total oil percentage. However, 
there was a positive correlation between total oil percent and 
29 
percent of protein of the embryo and relative concentrations 
of tryptophan. That fact may result in increasing percentage 
of relatively high quality protein with an increase in oil 
percent. A negative 1:1 relationship was found between oil 
and starch, and protein and starch. 
Early in 1905, Snyder (1905) tried to find differences in 
chemical composition and in physical properties of heavy and 
light grains of barley, oat, and wheat. Light grains had 
larger percents and heavy grains had larger total amounts of 
protein, phosphoric acid, and potash. Also, mature heavy 
grains contained additional food reserves and a more mature 
embryo, showing advantage over light grains when considered 
for seed purposes. 
Several authors have reported the effect of seed protein 
on weight and performance of wheat seeds (Lopez and Grabe, 
1973; Lowe and Ries, 1973; Ries and Everson, 1973; and Evans 
and Bhatt, 1977). Heavy seeds had higher levels of protein 
than light seeds. Heavy seeds produced larger seedlings than 
light seeds because they contained more protein. Small high 
protein seeds produced larger seedlings than large low protein 
seeds. The factor responsible for the greater growth of high 
protein seeds was in the endosperm. Embryo size was not 
affected with protein content, but size differences occurred 
in the endosperm. 
Smith and Weber (1968) in soybean seeds; Zimmerman (1952) 
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In flax seeds; and Paulowski (1963) in safflower, flax, 
rapeseed, and sunflower seeds, found positive correlations 
between seed density and protein content, and negative 
correlations between seed density or specific gravity and oil 
content. All coefficients of correlations with oil content 
were above 0.80. 
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MATERIALS AND METHODS 
The experimental plan used In this study Included five 
seed lots and five sizes (unsized, large flat, large round, 
small flat, small round) of seed corn, two types of gravity 
tables (pressure and suction), and five fractions of seed corn 
(original, heavy, medium heavy, medium light, and light) 
obtained from each gravity table. 
Seed Source 
Four seed lots of hybrid seed corn produced in 1985 and 
one seed lot produced in 1986, grown at various locations of 
the state of Iowa, were used in this study. Some selected 
characteristics of each seed lot are shown in Table 1. 
All seed lots were husked, dried, shelled, and sized prior 
to the gravity table separation, by the commercial firms that 
generously provided them. The cylinder sizes used for the 
sizing operation are shown in Table 2. 
The seed lots were received in sub-lots of several classes 
(sizes) of seed corn (unsized, large and small flats, and 
large and small rounds), at the conditioning laboratory of the 
Seed Science Center at Iowa State University in January 1986 
for the 1985 seed lots and in December 1986 for the 1986 seed 
lot. Each seed lot was received untreated in 25-kg bags and 
stored at the seed conditioning plant at +/-12 C/ 35% RH for 
Table 1. Some selected characteristics of the seed corn lots 
used in 1985 and 1986 study, before gravity 
separation 
Bulk 
Seed Production density Weight 
lot Variety Location year (kg/m*) (g/100 seed) 
1 A Hendrick, lA 1985 802.3 25.1 
2 A Durant, lA 1985 817.6 26.6 
3 B Morengo, lA 1985 782.9 26.1 
4 B Johnston, IA 1985 816.7 28.9 
5 C Carroll, lA 19d6 847.7 32.1 
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Pericarp 
Breakage injury Standard Cold Field 
Seed Purity susc. total germ. germ. emerg. 
lot (%) (%) (%) (%) (%) (%) 
1 99.81 12.9 47.8 91.3 65.5 81.5 
2 99.73 12.1 53.4 91.4 54.7 81.4 
3 99.73 15.0 32.8 94.0 60.1 74.3 
4 99.62 14.0 33.5 93.9 61.9 79.3 
5 99.81 15.9 84.3 94.4 54.4 70.1 
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Table 2. Cylinders used In the sizing operation for the seed 
corn used In this study 
Cylinders 
Seed lot Size Round hole (R) Oblong hole (S) 
1 and 2 LF 26R thru 15S 
LR 26R over 15S 
SF 23R thru 14S 
SR 23R over 142 
3 and 4 LF 24R thru 15S 
LR 24R over IBS 
SF 22R thru 13S 
SR 22R over 13S 
5 LF 23-21R thru 13S 
LR 23-21R over 13S 
SF 19-16R thru 132 
SR 19-16R over 132 
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about 2 months until the tests with the gravity tables were 
done (temperature range 6.7 - 18.9 C, RH range 22 - 45%). 
Gravity Tables 
The pressure type gravity table used in this study is 
shown in Figure 1 and the specifications are listed in Table 
3. 
The base of the machine consists of a multiple fan system 
(three fans) beneath the deck. Around the base there are 
built in air filters that can be removed for cleaning and 
access to the moving parts. 
The machine has a 10 mesh rectangular deck with a dis­
charge edge 68.6 cm wide with adjustable dividers to separate 
the material being discharged into fractions. 
The discharge edge of the deck was divided in four 
fractions by positioning the dividers as shown in Figure 1. 
This end was modified by adapting four pipes that allow the 
four fractions to be discharged into separate containers. 
The handling system for the pressure type gravity table 
used in this study consisted of a surge bin of 0.70 m^ of 
capacity, the piping system of 3.8 m total length with 2-way 
valves, and a model B Universal bucket elevator to recycle the 
seeds. The seeds were recycled only during preliminary tests 
to obtain proper adjustment of the gravity table. 
The suction type of gravity table used in this study is 
Figure 1. Diagram of the pressure-type gravity table (the 
dimensions of each fraction along the discharge edge 
are indicated within parentheses) 
DISCHARGE EDGE 
DIVIDER 
HEAVIES MEDIUM MEDIUM LIGHTS 
(21.1cm) HEAVIES LIGHTS (5.2cm) 
(21.1cm) (21.1cm) 
MATERIAL INLET 
W 
-sj 
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Table 3. Specifications of the pressure type gravity table 
used in this study 
Item Specifications 
Model 
Manufacturer 
Capacity 
Deck size 
Weight 
Overall dimensions 
Oliver 50 
Oliver Manufacturing Co., Inc., Rocky 
Ford, CO. 
1.6 tons/h for seed corn 
76.2 X 152.4 cm (rectangular deck) 
521.6 kg 
190.5 cm length 
109.2 cm width 
137.2 cm height (variable) 
166.4 cm height to top of feeder 
Horsepower 5 HP (T-frame motor) 
Figure 2. Diagram of the suction type gravity table (the 
dimensions of each fraction along the discharge 
edge are indicated within parentheses) 
% 
HEAVIES 
(51.1cm) 
LIGHTS 
(11.8cm) 
MEDIUM 
HEAVIES 
MEDIUM (51.1cm) 
LIGHTS 
(51.Icm) 
O 
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Table 4. Specifications of the suction type gravity table 
used in this study 
Item Specifications 
Model 
Manufacturer 
Capacity 
Area 
Weight 
Height 
Horsepower 
40 VM 
Forsberg, Inc., Thief River Falls, MN 
Up to 2.0 tons/h 
132.1 X 233*7 cm (trapezoidal deck) 
499.0 kg 
188.0 cm 
5 to 15 HP 
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presented in Figure 2 and its specifications in Table 4. 
The machine has a wire mesh trapezoidal deck covered by a 
vacuum hood where the air is suctioned through piping by a fan 
located above the deck. 
The discharge edge of the gravity table is 165.3 cm wide 
and has four dividers to separate different fractions of 
material. One of those dividers is used to handle the "re­
run" product that is returned to the deck by a return leg. 
For the purpose of this experiment and to match with the 
pressure type gravity table, the return leg was eliminated so 
no "re-run" fraction was obtained and four fractions were 
collected (i.e., heavy, medium heavy, medium light and light 
seed corn). The dividers at the discharge edge of the machine 
were positioned to get those fractions, as shown in Figure 2. 
The handling system for this machine consisted of the same 
0.70 m= surge bin used for the pressure type gravity table, a 
2.3 m length pipe for feeding seeds from the bin to the 
machine hopper and a model C Universal bucket elevator for 
recycling the seeds while adjusting the machine. The machine 
also consisted of a closed circuit air system with a 18 HP fan 
unit, and filters. 
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Adjustments of the Gravity Tables 
Pressure type gravity table 
Feed rate ; The feed of seeds on the deck is controlled by 
a threaded bolt located on one side of the feed hopper. 
Adjustment of the bolt results in opening or closing of a gate 
that increases or decreases the seed output over the deck 
(Figure 3a). This adjustment was set for maintaining a two to 
four seed-deep layer of corn completely covering the stratifi­
cation zone of the deck under the feed hopper. 
Air controls; Each fan is individually adjusted by a knob 
that moves a sliding gate allowing more or less air going into 
the fan (Figure 3b). The turns or revolutions of each knob to 
open (more air) or close (less air) the air gates were 
recorded. The total turns for each knob were: 
Fan No. 1 (beneath feed hopper): 78 revs 
Fan No. 2 (middle of the deck) : 78 revs 
Fan No. 3 Knob No. 1 : 110 revs 
Knob No. 2 : 110 revs 
Eccentric speed (rpm); This adjustment is controlled by a 
knob located in the base of the deck at the same side of the 
air controls and it regulates the vibration speed of the deck 
(Figure 3c). Eight positions from a maximum of 675 rpm to a 
minimum of 305 rpm were marked and the speed determined by a 
digital tachometer on each position. After the speed was 
adjusted for ideal operation, the rpm were recorded for each 
Figure 3. Controls of the pressure type gravity table 
a) Feed control 
b) Air control 
c) Speed control 
d) Side tilt 
e) End tilt 
f) Dividers 
à &  
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seed run. 
End raise and side tilt: The end raise is the slope from 
the feed to the discharge edge of the deck. It is controlled 
by one clamping knob and a vertical crank. The crank moves up 
or down, which lifts or lowers the deck (Figure 3d). The 
s l o p e  v a r i e s  f r o m  a  m a x i m u m  o f  5 =  t o  a  m i n i m u m  o f  2 °  3 0 ' ,  
measured by a Lietz hand level. 
The side tilt is the elevation from the high side to the 
low side of the deck and is controlled by two clamping knobs 
and a sliding handle (Figure 3e). This slope varies from a 
maximum of 6=30' to a minimum of 0=40', measured by a Lietz 
hand level. 
For the gravity table used in this study, the following 
are the setting positions recommended by the manufacturer as 
starting adjustments. 
595 rpm (3/4 max.) 
5=30' (max.) 
2=50' (1/4 max.) 
78 revs (ful1) 
39 revs (half) 
0 revs (closed) 
-Eccentric speed 
-Side tilt 
-End raise 
-Air No. 1 
-Air No. 2 
-Air No. 3 
Suction type gravity table 
Feed rate; This adjustment is located on one 
feed hopper where a sliding gate is controlled by 
side of the 
a crank 
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(Figure 4a). The feed control was adjusted in a way to fully 
cover the stratification zone of the deck and no piling of 
seed occurs. 
Air control ; Located on the exhaust pipe that connects 
the hood to the fan (Figure 4b). A crank opens or closes a 
valve thus controlling the air volume exhausted. A graduated 
scale permits the user to record this adjustment that varies 
from a maximum of 10 to a minimum of 1. The number was 
reported for each run of the gravity table. 
Speed of deck vibration; This is adjusted by a crank 
located at the rear (input end) of the gravity table (Figure 
4c) that adjusts the drive belt on a speed change pulley. A 
digital tachometer was installed in the machine to determine 
the speed. It varies from a maximum of 552 rpm to a minimum 
of 457 rpm. 
Deck elevation; Located at the head end of the machine, 
this adjustment is controlled by a lever that lifts or lowers 
the deck at that end (Figure 4d). The slope varies from a 
maximum of 1=40' to a minimum of 0=40' for the end tilt and a 
maximum of 9=20' to a minimum of 7=30' for the side tilt. 
Both slopes are controlled at the same time by the handle. 
Pitch control ; Also known as front post adjustment, is 
located at the head post where a lock screw (pitch tie-down) 
is to be loosened to move the control crank (Figure 4d). The 
base of the head post is then moved forward (away from the 
Figure 4. Controls of the suction type gravity table 
a) Feed control 
b) Air control 
c) Speed control 
d) Elevation and front post 
e) Cull post 
f) Feed post and cranks 
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machine) increasing the thrust or Inward decreasing the 
thrust. The adjustment makes the seed travel more or less to 
the high side where the heavy fraction is discharged. The 
position number reported varies from a number 2.5 for maximum 
thrust to number 7 for minimum thrust were recorded. 
Rear posts; Located at the corners of the rear end deck, 
one to control the feed side thrust (feed post) and another to 
control the lighter seed discharge thrust (cull post) (Figure 
4e). These posts Increase or decrease the degree of throw of 
the seed at both sides of the deck. The position number 
reported varies from number 1 for all the way out of the 
machine or maximum thrust to number 8 for all the way in or 
minimum thrust. 
Deck level cranks; Two cranks located on the backside 
opposite to the discharge edge of the deck (Figure 4f), adjust 
the rate of flow of seed over the spill board. They were not 
recorded but were adjusted so enough seed had been spilled out 
of the deck and no clear spots of seed appeared at the back 
side of the deck. 
Gravity Separation Procedure 
The seed lots were conditioned by the gravity tables at 
the Seed Conditioning Laboratory of the Seed Science Center at 
Iowa State University in January 1906, for the 1985 seed lots 
and in December 1986 for the 1986 seed lot. Each size of seed 
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corn from every seed lot was conditioned by each gravity table 
separately. 
The temperature and relative humidity at the Seed Con­
ditioning Laboratory was held constant during the execution of 
the experiment. 
Each run consisted of five 25 kg bags of seed corn for the 
pressure type of gravity table and five 25 kg bags for the 
suction type of gravity table. 
Prior to each actual run, five 25 kg bags were used to set 
up all adjustments of each machine. For that purpose, the 
seed was recycled through the machine until the most ap­
propriate adjustments were obtained and recorded. The seeds 
used in these preliminary runs were discarded and not used in 
the actual experiment. 
During the experiment, after about one minute of opera­
tion, the seed being discharged was timed, weighed, and 
recorded for capacity calculations. Each fraction was col­
lected, weighed separately, and the percents of each fraction 
were calculated. 
Sampling Procedure. 
While the seed was poured from bags into the surge bin 
over the gravity table, a sample was taken from each bag to be 
used as the original (before gravity table) sample. 
At the discharge edge of each gravity table, samples of 
Figure 5. Sampling procedure scheme for determinations in seed 
corn separated by a gravity table 
FROM FRACTIONS OF TÏC GRAVITY TABLE 
1000 g 
2000 g 1000 g 
I SCREENING I 
250 g 250 g 250 g 250 g 
WEIGHT 
"THRUS' 
SEED CORN 
WEIGHT 
100 SEEDS 
WEIGHT 
100 SEEDS 
WEIGHT 
100 SEEDS 
WEIGHT 
100 SEEDS 
TEST WEIGHT 
WHOLE SAMPLE 
COLD STORAGE IN 
PLASTIC BAGS 
OTHER PHYSICAL 
PROPERTIES 
COLD STORAGE IN 
PLASTIC BAGS 
PHYSIOUOGICAL 
PROPERTIES 
DETERMINAI ION 
SCREENING SIEVE 4.76 rnn 
G3 
about four kg each were taken from each fraction of seed corn 
(i.e. heavy, medium heavy, medium light, and light). 
All samples were stored in a cold room at 10 C and 45% 
relative humidity until the quality tests were done. 
Before the tests were done, each sample was divided 
several times to obtain work samples, following the procedure 
presented in Figure 5. 
Samples for physical parameters were divided three times 
to reduce them for bulk density (test weight) determination. 
After this, the samples were divided into four sub samples. 
Each one was screened through a 4.76 mm round hole sieve and 
shaken through a Strand sizer shaker for 30 seconds to obtain 
the "overs" and "thrus". The overs were then visually 
examined to remove all materials other than seed corn and 
kernels less than a half of a seed corn kernel. Those 
materials plus the "thrus" were considered as impurities, 
weighed and recorded. 
The same four sub samples served as replications for the 
weight of 100 seeds determination. The seed was then mixed 
back and stored in cold room for other determinations. 
Measurement of Seed Properties 
Physical properties 
Physical properties measured were bulk density, weight, 
specific gravity, purity percentage, terminal velocity. 
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breakage susceptibility and pericarp injuries to the seed 
corn. 
Bulk density 
Bulk density of the seed corn was measured by an Ohaus 
Test Weight per Bushel Apparatus. The procedure followed is 
described in the U.S.D.A. Grain Inspection Handbook (1980). A 
one guart dry kettle was used. 
To calculate the test weight per bushel, the following 
formula was used: TW = (full - empty) 32 x 12.872 
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where full and empty are the weights in grains of the quart 
kettle with and without seed corn, respectively. 
Four replications taken from the 1,000 g work sample were 
measured for bulk density and the average of those replica­
tions were recorded in kg/m^ for data analysis. 
Weight 
The weight of one hundred seeds was measured by a Mettler 
PE 160 scale to the nearest 0.001 g. Four replications were 
made for each observation. The average of the four replica­
tions was reported as weight of 100 seeds in grams. 
Volume 
The true volume of three replications of eight kernels of 
seed corn each was measured using a Quantachrome Micropyc-
nometer (Quantachrome Corporation, 1985). It uses the 
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Archimedes principle of fluid displacement to determine the 
volume. The displaced fluid used was Helium gas that is an 
ideal gas and can penetrate the finest pores to assure maximum 
accuracy due to its small atomic dimension. 
The true density of the seed corn was determined in the 
mycropycnometer by measuring the pressure difference when a 
known quantity of helium gas under pressure flows from a known 
reference volume into the sample cell containing the eight 
kernels of seed corn. 
The volume was then calculated using the formula: 
Vs = Vc - Vr(Pt/Pa - 1) 
where : 
Vs = sample volume, cm^ 
Vc = sample cell volume = 8.0869 cm 
Vr = reference volume = 6.3706 cm 
Pi and Pa = pressure readings, psi 
The volume per seed was reported in cm^. 
True density or specific gravity 
The eight kernels used in volume determinations by the 
micropycnometer were weighed in a Metier PE 160 scale to the 
nearest 0.001 g and the weight recorded. The density was then 
calculated using the formula: 
Density, grams = Weight 
cm^ Vs 
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According to Zink (1935), in the metric eystem the spécifié 
gravity of solids is numerically equal to their density. The 
value of density was reported as the specific gravity of the 
seed corn. 
Purity percentage 
Four replications of 250 g were screened and shaken for 
about 30 seconds using a 4.76 mm round hole sieve. The 
material over the screen was then visually examined to remove 
all materials other than corn and kernels less than a half of 
a seed corn. Those materials were combined with the material 
that went through the screen and were weighed in a Metier PE 
3600 scale to the nearest 0.01 g. The purity percentage was 
obtained by dividing this weight by the original weight of the 
whole sample expressed in percentage. 
Terminal velocity 
This parameter represents the maximum velocity that a seed 
corn will attain in free fall through still air. According to 
Harmond et al. (1965), if the seed remains suspended in a 
rising airstream, the air must be moving at a speed equal to 
the terminal velocity of the seed. 
An apparatus was designed for individual seed corn kernels 
terminal velocity measurements (the apparatus was designed and 
built by Mr. P. Dutta for a special project). The method used 
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was based on Hawk et al. (1966), where a kernel Is placed in a 
vertical air stream and the air flow is adjusted until the 
kernel is airborne with no vertical movement. Since the 
forces acting on the body are then in equilibrium, the air 
velocity is equal to the terminal velocity. 
The apparatus consisted of a plexiglass funnelled pipe 
with a wire mesh screen installed 30 cm from the bottom of the 
pipe to support the kernel, a Lamb Thru Flow 2 stage bypass 
vacuum motor fan to provide air flow and a variable autotrans-
former to regulate the cfm delivered by the fan. 
The transformer dial positions were calibrated against 
velocity meter readings before the terminal velocity was 
determined. 
Each kernel was placed on the screen in the funnel and the 
air flow was increased by the variable transformer until the 
kernel was lifted up and floated in the middle section of the 
funnel. The transformer dial position was noted and the 
corresponding terminal velocity from the calibration chart was 
recorded. Average value from ten kernels was reported in m/s 
as the terminal velocity. 
Breakage susceptibility 
Two replications of 250 grams of seed corn each were run 
through a Wisconsin Breakage Tester manufactured by the 
Cargill Research Laboratory at Minneapolis, Minnesota. The 
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apparatus has a 254 mm diameter impeller which centrifugally 
propels seeds against the inside surface of a 305 mm diameter 
vertical cylinder. According to Dutta (1986), the peripheral 
impeller speed is about 23.9 m/s. 
After impacting, the broken samples were sieved through a 
4.76 mm screen on the Strand shaker for 30 seconds. The 
material retained by the screen (overs) was weighed. The 
percentage breakage susceptibility was calculated by the 
formula : 
% breakage susceptibility = 100 (original weight - overweight) 
original weight 
Pericarp seed corn damage 
Three replications of 100 seeds each were evaluated for 
pericarp injury through the Fast Green Dye Test. 
The test consisted of soaking the sample in a FCF dye 
solution (0.5 g of FCF biological stain in 1.0 liter of 
distilled water) for three minutes, stirring for 30 seconds, 
rinsing with running tap water and drying the sample over an 
absorbent paper. 
The stained samples were visually Inspected by lOx 
magnifier and the seed was separated into the following 
categories (adapted from Chowdhury and Kline, 1978); 
1. Major damage: broken, chipped and crushed seed, open 
cracks, severe pericarp damage at both sides or over the 
embryo area of the seed, and stains that extended more than 
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one-third up from the pedicel area at both sides of the embryo 
area. 
2. Minor damage: hairline cracks and spots of pericarp 
missing, and stains that extended more than one-third up from 
the pedicel area at only one side of the embryo area. 
3. Undamaged seed: whole seed without any of the 
injuries described above, where the seed did not absorb dye on 
any part of it, except at the pedicel area. 
The percentages of each category were recorded and the 
major and total (major plus minor) injury were reported. 
Physiological properties 
Standard (warm) germination, cold germination, electrical 
conductivity and field emergence were evaluated for the seed 
corn separated by the gravity table. 
Standard germination 
Four replications of 50 untreated seeds each were planted 
on two layers of premoistened (800 mL of water) kimpack paper 
and germinated in 25 C germination chamber under alternate 
light procedure. After seven days, the seedlings were 
evaluated according to the Rules for Testing Seeds of the 
Association of Official Seed Analysts (1985) and the germina­
tion values in percentage were recorded. 
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Cold germination test 
Four replications of 50 untreated seeds each were planted 
on a single layer of premolstened (830 mL of water) klmpack 
paper and then covered with a mixture of 1:4 soil and sand. 
The trays were placed in a 10 C cold chamber for seven days 
and then placed in a 25 C germination chamber for seven more 
days. After the period of 14 days, seedlings were evaluated 
following the same procedure for standard germination. 
Conductivity test 
Electrical conductivity evaluation of each of the 100 
seeds was done using a ASA-610 Automatic Seed Analyzer (Neogen 
Food Tech Corporation, 1985). One hundred seeds for each 
treatment were presoaked in distilled water for about 20 hours 
in individual cells of the analyzer. The data were reported 
as mean of 100 seeds in microamperes. 
Field emergence 
Three blocks (replications) with rows of 50 seeds were 
planted with untreated seed corn at Curtiss Farm of the Iowa 
State University. The rows were machine planted with 75.2 cm 
interval between rows. Filler corn was used as border lines. 
After 24 days, seedlings were counted and reported as per­
centage of field emergence. The field emergence test for 
samples collected in 1985 were performed in 1986 and for 
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samples collected in 1986 were performed in 1987. The 
environmental conditions during the field emergence test for 
years 1986 and 1987 are presented in Table D1 of the appendix. 
Chemical composition determination procedure 
The protein, starch and oil content of the gravity table 
separated seed corn was measured by a near infrared reflec­
tance analyzer (NIR). Two replications of approximately 15 
grams of seed corn were ground in a Magic Mill III home flour 
mill and placed in a sample cup of the NIR analyzer. The 
percentages of protein, oil, and starch of each sample were 
recorded from the direct read out of the NIR analyzer. 
Statistical analysis 
A random block experimental design with five seed lots as 
blocks was used for statistical analysis of the data. The 
source of variation with their respective degrees of freedom 
are presented in Tables A1 and A2 in the Appendix. 
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RESULTS AND DISCUSSION 
The factors studied were five seed lots, two gravity 
tables (pressure and suction-type), five classes of seed corn 
(unsized, large flat, large round, small flat, and small 
round), and five fractions obtained from the discharge edge of 
the gravity table deck (original before gravity, heavy, medium 
heavy, medium light, and light). 
Analysis of variance (F values and significance) for the 
physical properties is shown Table A1 in the Appendix. 
Parameters Included as seed physical properties were bulk 
density (kg/m®), weight (g/100 seeds), volume (cm=/seed), 
specific gravity (dlmenslonless ), terminal velocity (m/s), 
purity (%), breakage susceptibility (%), and major and total 
pericarp injury (%) to the seed corn. 
Analysis of variance for the physiological properties and 
chemical composition of the seed corn are shown in Table A2. 
Parameters considered as physiological properties were 
standard germination (%), cold germinations (%), conductivity 
mean (microamps), and field emergence (%). Protein, oil and 
starch NIR determinations of the seed were considered as 
chemical composition. 
Seed Lot Effect 
All seed lots were significantly different at the 0.01 
level in bulk density, weight of 100 seeds, volume, specific 
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gravity, terminal velocity, breakage susceptibility, and major 
and total pericarp injury to the seed corn (Table Al). Only 
the purity percentage did not show statistical differences 
among seed lots. The pure seed percentage of all lots was 
above 99%. 
The seed lots were different before the gravity separation 
(Table 1} and showed a slight reduction in bulk density, 
weight of 100 seeds, and also purity after being separated by 
the gravity table (Table 5). Seed lot five was the highest in 
bulk density, weight, volume, and specific gravity (Table 5). 
Seed lots one and three were the lowest in bulk density, 
volume, and specific gravity. Seed lot four was the highest 
in terminal velocity, while seed lots two and one were the 
lowest in terminal velocity of the seed. 
Seed lot five was the highest in susceptibility to 
breakage and also the most mechanically damaged as shown by 
the highest percentages of major and total injury to the 
pericarp of the seed (Table 5). 
Mechanical damage measured by pericarp injuries to the 
seed corn was also slightly increased after the seed was 
separated by the gravity table in all seed lots. Total 
pericarp injury was increased by 7.6 and 6.9% for seed lots 
three and four after gravity table separation. Those seed 
lots were of the same variety and higher in breakage suscep­
tibility than seed lots one and two that increased in 0.5 and 
Table 5. Physical properties of different lots of seed corn separated by a 
gravity table" 
Pericarp 
injury 
Bulk Wgt. Volume Term. Brkge. 
Seed density (g/iOO (cm^ Specific velo. Purity susc. Major Total 
lot (kg/m*) seed) /seed) gravity (m/s) (%) (%) (%) (%) 
1 795. 4d 24 .5e 0.194e 1 .28d 8. 63d 99 . 49ab 13 .3d 18 .3a 48.3b 
2 812. 5b 26 u 
CM 
0.204c 1 .29c 8. 69d 99 .16b 11 0
) CO 21 .3b 55.7c 
3 770. le 25 W a
 
0.201d 1 .27d 8. 86c 99 .25b 15 .5b 19 . Oa 40.4a 
4 808. 6c 28 .3b 0.219b 1 .30b 9. 26a 99 .21b 14 .5c 18 .4a 40.4a 
5 846. la 31 . 5a 0.237a 1 .34a 9. 12b 99 .61a 16 . la 41 .Oc CD
 
to
 
a
 
LSD 3.16 0.24 0.003 0.003 0.13 0.36 0.40 2.32 7.37 
"Means followed by the same letter in a column are not statistically 
different (p <.05) according to the T-test. 
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2.3% the total pericarp injury. (See values of pericarp 
injury in Tables 1 and 5.) 
Seed lot one was the highest in cold germination and field 
emergence. Seeds of lots one and two also produced lower 
electrical conductivity values than seed lots three and four 
(Table 6). Seed lot five was the highest in standard germina­
tion, but was lower in cold germination probably due to the 
heavy incidence of mechanical damage. Seed lot two was also 
highly mechanically damaged and the corresponding cold 
germination was low. 
The values of conductivity and field emergence for seedlot 
five need careful interpretation in comparing with other seed 
lots. Because all conductivity tests were done at one time, 
although seed lot five was produced one year later than the 
other seedlots. Also, the field emergence conditions for seed 
lot five were different (Table Dl). 
A variation in physiological properties can be observed 
among seed lots. In general, seed lots one and two showed 
better physiological quality (conductivity and field emer­
gence) than seed lots three and four. All these seed lots 
were produced in the same year (1985), and seed lots one and 
two were of variety A while seed lots three and four were of 
variety B. Seed lot five had a different level of physiolo­
gical quality, and was of variety C, produced in 1986. 
Chemical composition also varied significantly among seed 
• 
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Table 6. Physiological properties and chemical composition of 
gravity separated seed corn by seed lots" 
Cold Cond. Field Protein Oil Starch 
Seed Germ. germ. mean^ emerg. content content content 
lot (%) (%) (%) (%) (%) (%) 
1 90 .3c 62 . Oa 64 . Oc 80 
(0 GO 8 .12d 3 .42c 60.62a 
2 88 .7d 53 .6c 60 .8b 78 .3b 8 .30b 3 .50b 60.50b 
3 90 . 6bc 58 .9b 82 .3e 73 . Ic 8 .31b 3 .51d 60.38c 
4 91 
00 
58 .lb 78 .5d 77 . 6b 8 .42a 3 .16d 60.24d 
5 94 . Oa 55 u 
o
 56 .7a 71 .4c 8 « 26c 3 .64a 52.03e 
LSD 1.26 3.11 2.81 2.37 0.03 0.02 0.08 
"Means followed by the same letter in a column are not 
statistically different (p <.05) according to the T-test. 
*'Microamps. 
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lots. Seed lot four was the highest in protein content and 
one of the lowest in oil and starch content, while seed lot 
one was the lowest in protein content but the highest in 
starch content. Taylor et al. (1982) reported in their 
experiment an inverse relationship of starch content with 
protein content. The authors concluded that in wheat, 
lettuce, and some tree seeds, and increase in protein content 
resulted in a decrease in starch content. 
Gravity Table Effect. 
Bulk density, terminal velocity, and breakage suscep­
tibility were the only physical characteristics that were 
significantly different at the 0.05 level of probability 
between both types of gravity table (Table 7). 
There was a bulk density difference of 2.2 kilograms per 
m= between the seeds separated by the two types of gravity 
tables (Table 7). Much larger differences of about 76.0 kg/m® 
were found among seed lots that were separated by the gravity 
table, making the difference due to gravity tables for that 
seed property negligible. The same conclusion is applicable 
to the breakage susceptibility difference (0.3%), terminal 
velocity difference (0.1%), and cold germination difference 
(1.9%). Both gravity tables, pressure and suction type, had 
the same performance for physical and physiological properties 
of seed corn. 
Table 7. Physical properties of seed corn separated by a pressure type (PGT) 
and a suction type (SGT) gravity table" 
Pericarp 
injury 
Bulk Wgt. Volume Term. Brkge. 
Gravity density (g/100 (cm^ Specific velo. Purity susc. Major Total 
table (kg/m®) seed) /seed) gravity (m/s) {%) (%) (%) (%) 
PGT 805.4b 27.1a 0.210a 1.30a 8.86b 99.35a 14.4b 23.5a 54.2a 
SGT 807.6a 27.2a 0.212a 1.30a 8.96a 99.33a 14.1a 23.5a 54.3a 
LSD 2.0 0.2 0.002 0.002 0.08 0.23 0.3 0.9 1.5 
"Means followed by the same letter in a column are not statistically 
different (p <.05) according to the T-test. 
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Table 8. Physiological properties and chemical composition of 
seed corn separated by a pressure type (PGT) and a 
suction type (SGT) gravity table" 
Cold Cond. Field Protein Oil Starch 
Gravity Germ. germ. mean" emerg. content content content 
table (%) (%) (%) (%) (%) (%) 
PGT 90.9a 58.5a 67.9a 76.8a 8.29a 3.37a 58.76a 
SGT 91.3a 56.6b 69.0a 75.9a 8.28a 3.38a 58.75a 
LSD 0.8 1.4 1.8 1.3 0.02 0.02 0.05 
"Means followed by the same letter in a column are not 
statistically different (p <.05) according to the T-test. 
"Microamps. 
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Size Effect 
All physical properties were highly significant (p 
<0.0001) for various sizes of seed corn (see size factor in 
Table Al). Large seed (large round and flat) were higher than 
small seed (small round and flat) in bulk density, weight of 
100 seeds, volume, and specific gravity (Table 9). Large 
round kernels in corn are located on the base of the ear, 
small rounds in the tip, and the flat seeds are located in the 
center. Reddy and Daynard (1983) found basal kernels to have 
more endosperm cells, starch granules, rate of filling, and to 
be larger at maturity compared with tip kernels. 
The terminal velocity of round seed corn (large and small 
rounds) was higher than flat seed corn (large and small flats) 
(Table 9). Size, shape, and weight are factors that affect 
terminal velocity of the seed. Large seed corn (large round 
and flat) that weighed higher than small seed corn also had 
higher terminal velocity than the small seed. Hawk et al. 
(1966) reported that an increase in weight of corn kernels 
corresponded to an increase in terminal velocity. 
Large round and small round sizes of seed corn were higher 
in breakage susceptibility, and showed the highest percentages 
of pericarp injury, almost twice those exhibited by the flat 
seed corn. Theses results are in agreement with those found 
by Spittel and Brinkmann (1985), Martin et al. (1984), Crosier 
(1958), and Koehler (1957). Round kernels have the embryo 
Table 9. Physical properties of unsized (US), large flat (LF), large round 
(LR), small flat (SF), and small round (SR) seed corn separated by 
a gravity table" 
Bulk Wgt. Volume Term. 
density (g/100 (cm® Specific velo. Purity 
Sizes (kg/m^) seed) /seed) gravity (m/s) (%) 
Brkge, 
susc . 
(%) 
Pericarp 
injury 
Major 
(%) 
Total 
(%) 
US 805.5c 24.8d 0.198d 1.297c 
LF 811.5b 29.2b 0.223b 1.303b 
LR 815.7a 33.2a 0.255a 1.306a 
SF 796.Od 22.7e 0.176e 1.293d 
SR 804.0c 25.8c 0.202c 1.291d 
8.86c 98.88c 
8.66d 99.61a 
13.0c 19.2b 45.9c 
12.4d 17.4c 46.7bc 
9.62a 99.48ab 18.6a 31.7a 64.4a 
8.23e 99.15bc 12.2d 17.6c 48.4b 
9.19b 99.60a 15.0b 31.5a 65.8a 
LSD 3.2 0 . 2  0.003 0.003 0.13 0.36 0.4 1 . 6  2.5 
-Means followed by the same letter in a column are not statistically 
different (p <.05) according to the T-test. 
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more exposed than flat kernels, resulting In more suscep­
tibility to mechanical damage during handling operations. 
Unsized seed corn was the only class of seed corn that did 
not meet the seed requirement of 99% minimum purity (Table 9). 
The sizing operation is a further cleaning process for seed 
corn* The foreign material that is not cleaned by the air 
screen cleaner may be separated by the cylindrical screens of 
the sizers. All sized seed had an additional cleaning step 
that unsized seed corn did not have, which explains the 
variation in purity. 
Flat seed corn was higher in standard germination, cold 
germination, anid field emergence; and also lower in conduc­
tivity than round seed (Table 10). Similar results were found 
by Burris et al. (1985), Shieh and McDonald (1980), and 
Wortman and Rinke (1951). 
Unsized seed corn had a higher cold test than sized seed. 
Also, it performed well in the conductivity test, being 
significantly different than the round seeds. The sizing 
operation may have caused mechanical damage to the seed that 
was reflected in these results. Koehler (1957) also found the 
most severe effect on stand from pericarp injured seed 
subjected to cold temperature Immediately after planting. 
Electrical conductivity of large round corn was higher on 
average than all other sizes. That size of seed corn was 
severely mechanically damaged, as shown by the pericarp injury 
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Table 10. Physiological properties and chemical composition 
of unsized (US), large flat (LF), large round (LR), 
small flat (SF), and small round (SR) gravity 
separated seed corns 
Cold Cond. Field Protein Oil Starch 
Germ. germ. mean* emerg. content content content 
Size (%) (%) (%) (%) (%) (%) 
US 91 .7b 62 .3a 62 o
 
cr
 
76. 4b 8 .27b 3 .38b 58 .70c 
LF 94 .4a 61 .4a 64 .5b GO
 
O
 
Oa 8 .36a 3 .43a 58 .80b 
LR 88 .4c 49 CD
 
tr
 
84 m
 
a
 cn 
Ic 8 . 33a 3 .30c 58 .49d 
SF 93 . 6a 62 . 8a 59 . Oa 79. 3a 8 . 24bc 3 .45a 59 . 04a 
SR 87 . 3c 51 .2b 72 u 
CM 
73. Ic 8 .23c 3 .31c 58 . 75bc 
LSD 1.3 10.2 2.8 2.9 0.03 0.02 0.08 
•Means followed by the same letter in a column are not 
statistically different (p <.05) according to the T-test. 
^Microamps. 
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percents. El-Bagoury et al. (1982) reported higher 
conductivity for larger than smaller seed corn. 
Large round and flat seed corn were higher than small seed 
in protein content (Table 10) and large and small flat seed 
were higher in oil and starch than round seed corn. Heavy 
seeds had higher levels of protein than lighter seeds, as 
reported for wheat seed by Lopez and Grabe (1973). 
Fraction Effect 
The analysis of variance for fractions (F test) was highly 
significant (p <0.0001) for all the physical properties (Table 
Al). The seed corn fraction obtained from the highest 
position of the discharge edge of the gravity table debk had 
the highest bulk density, weight of 100 seeds, volume, 
specific gravity, and terminal velocity. It also was the 
lowest in breakage susceptibility, and percentages of major 
and total pericarp injury (Table 11). This fraction is 
referred to as the "heavy" fraction (H). 
The seed from the lowest position of the gravity table 
deck is referred to as the "light" fraction (L) because it was 
the lowest in weight as measured by grams per 100 seeds (Table 
11). The other two fractions are referred to as medium heavy 
(MH) and medium light (ML) because of their proximity to the 
heavy and light fractions respectively. 
The light seed was the lowest in bulk density, volume. 
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specific gravity, and terminal velocity; and the highest in 
breakage susceptibility and pericarp injury. 
The light fraction showed over 3% of impurities being 
significantly different than the other fractions. This 
particular fraction did not meet the minimum requirements of 
seed purity for the seed industry and must be discarded from 
the seed lot. 
The medium heavy and medium light fractions were in 
between the heavy and light fractions in physical properties 
measurements. 
The heavy and medium heavy fractions were significantly 
higher in bulk density, weight of 100 seeds, terminal veloci­
ty, and volume than the original fraction (corresponding to 
the sample that was taken before gravity table separation). 
The specific gravity of only the heavy fraction was sig­
nificantly higher than the original sample. 
The medium light and light fractions were significantly 
lower in bulk density, weight, volume, and specific gravity 
than the original fraction. 
The lower the position on the discharge edge of the 
gravity table, the higher the breakage susceptibility and the 
percentage of seed with injured pericarps. Heavy and medium 
heavy fractions of seed corn were significantly lower in 
breakage susceptibility and major pericarp injury than the 
original seed corn. 
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The above results indicate superiority in physical 
characteristics of the heavy and medium heavy fractions of 
seed corn over the original seed that was not conditioned over 
the gravity table, and over the medium light and light 
fractions obtained from the lower positions of the discharge 
edge of the gravity table deck. Those results are in 
agreement to those found by Gregg (1969) in cottonseed, and 
Assmann (1983) and Gaul et al. (1986) in soybean seed. 
Although a statistical significance was found for specific 
gravity, the actual differences were small, the values for the 
heavy fraction and light fraction being 1.309 and 1.287, 
respectively (Table 11). This small difference in specific 
gravity is due to the high correlation between the weight and 
volume, which is discussed in the "correlations" section. 
Similar results were reported by Gaul et al. (1986) in soybean 
seed separated by a gravity table. 
Differences between fractions were highly significant (p 
<0.0001) for all physiological properties (Table A2 ). The 
light fraction had the lowest germination and vigor of all 
other fractions and the original sample, indicating that this 
fraction should be discarded after the seed is gravity 
separated due to its poor physiological quality (Table 12). 
Heavy and medium heavy fractions of seed corn obtained 
from the discharge edge of the gravity table were the highest 
in cold germination and field emergence (Table 12). 
Table 11. Physical properties of original (0), heavy (H), medium heavy (MH), 
medium light (ML), and light (L) fractions of seed corn obtained 
from the gravity table" 
Pericarp 
injury 
Bulk Wgt. Volume 
Frac- density (g/100 (cm^ 
Term. 
Specific velo. Purity 
tions (kg/m®) seed) /seed) gravity (m/s) (%) 
Brkge. 
susc . 
(%) 
Major 
(%) 
Total 
(%) 
O 813.4c 27.7c 0,212c 1.30b 
H 830.7a 28.9a 0.223a 1.31a 
MH 819.4b 28.0b 0.216b 1.30b 
ML 803.4d 26.8d 0.210c 1.29c 
L 765.7e 24.5e 0.193d 1.29d 
8.86b 99.73a 14.0c 21.4c 50.8c 
9.13a 99.99a 12.8e 17.7d 45.5d 
9.02a 99.97a 13.6d 19.6e 50.4c 
8.86b 99.77a 14.4b 23.2b 55.7b 
8.69c 97.25b 16.4a 35.4a 68.9a 
LSD 3.2 0.2 0.003 0.13 0.36 0.4 1.9 4.9 
"Means followed by the same letter in a column are not statistically 
different (p <.05) according to the T-test. 
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Table 12. Physiological properties and chemical composition 
of original (0), heavy (H), medium heavy (MH), 
medium light (ML), and light (L) fractions of seed 
corn obtained from the gravity table in 1985" 
Cold Cond. Field Protein Oil Starch 
Frac- Germ. germ. mean" emerg. content content content 
tions (%) (%) (%) (%) (%) (%) 
0 93 u 
o
 59 .3ab 64 . 2bc 77 .3b 8 .30b 3 .39b 58 .73ab 
H 96 .7a 61 .3a 61 .3d 79 .6a 8 .34a 3 .42a 58 .71b 
MH 95 .2b 61 .Oa 62 . 2cd 80 .Oa 8 .30b 3 . 40ab 58 .75ab 
ML 91 .3d 57 .9b 65 00
 
tr
 
76 .3b 8 .28b 3 .36c 58 . 79ab 
L 79 .2e 48 . Ic 89 . Oa 68 u 
CM 
8 .21c 3 .31d 58 .80a 
,SD 1 .3 3 . 1 2 .8 2 .3 0 
m
 
o
 0 
C
M
 O
 0 .08 
"Means followed by the same letter in a column are not 
statistically different (p <.05) according to the T-test. 
"Micrpamps. 
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Conductivity test results also showed the heavy and medium 
heavy fractions containing the most vigorous seeds as 
indicated by smaller amounts of leachate as compared to the 
other fractions. 
The lower the position along the discharge edge of the 
gravity table deck, the lower the physiological quality 
(germination and vigor) of the seed. The medium light 
fraction of seeds, closer to the low side of the gravity 
table, were not significantly different from the original 
sample in the vigor tests (cold germination, conductivity, and 
field emergence), indicating the possibility of this fraction 
to produce higher quality seeds only if it is re-conditioned 
through the gravity table. Similar results were found by 
Gregg (1969) in cottonseed and Assmann (1983) in soybean seed. 
Protein and oil content of the seed corn consistently 
decreased from the high side to the low side of the gravity 
table deck, although the change was small. Only the heavy 
fraction was significantly higher in protein and oil than the 
original sample, while the light fraction was significantly 
lower than the original sample. 
Interactions Effect 
The interactions of seedlot with size, fraction with 
seedlot and fractions with size showed statistical 
significance for several physical and physiological seed 
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properties (Tables A1 and A2). However, the primary interest 
of this research was to study the gravity table separation. 
Therefore, the Interactions of fractions with size as well as 
the interactions of fractions with seedlot were chosen for 
discussion. 
Fraction by seedlot interaction 
The interaction of fraction by seedlot was significant for 
all physical properties except terminal velocity (Table Al) 
and for all physiological properties except field emergence 
(Table A2 ) . These interactions are graphically illustrated in 
Figures 6-16. 
For seed lots one to four, the heavy and medium heavy 
fractions of seed corn were significantly higher than the 
original sample in bulk density, weight of 100 seeds, purity 
percentage, specific gravity, volume, and terminal velocity. 
Those fractions were also considerably lower in breakage 
susceptibility and major pericarp injury than the original 
sample. For seed lot five, this trend was true but the actual 
values of the differences were small* 
When the extreme fractions were compared (i.e., the heavy 
fraction from the high with the light fraction from the low 
side of the discharge edge of the gravity table), the per­
centages of change in physical properties were higher in seed 
lots one to four than in seed lot five (Table 13). 
Figure 6. Bulk density (kg/m®) of the various fractions of seed 
obtained from the gravity table for various lots of 
seed corn 
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Figure 9. Specific gravity of the various fractions of seed 
obtained from the gravity table for various lots of 
seed corn 
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Figure 10. Purity (%) of the various fractions of seed obtained 
from the gravity table for various lots of seed corn 
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Breakage susceptibility (%) of the various fractions 
of seed obtained from the gravity table for various 
lots of seed corn 
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Figure 12. Major pericarp injury (%) of the various fractions 
of seed obtained from the gravity table for various 
lots of seed corn 
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Figure 13. Total pericarp injury (%) of the various fractions 
of seed obtained from the gravity table for various 
lots of seed corn 
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Figure 14. Germination (%) of the various fractions of seed 
obtained from the gravity table for various lots of 
seed corn 
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Figure 15. Cold germination (%) of the various fractions of seed 
obtained from the gravity table for various lots of 
seed corn 
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Figure 16. Conductivity (mlcroamps) of the various fractions of 
seed obtained from the gravity table for various 
lots of seed corn 
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Table 13. Percentage of change in physical properties of seed 
corn from the heavy to the light fractions for 
different seed lots 
Seed Seed lots 
property 12 3 4 5 
Bulk density -7 .1 ^5.7 -14 .5 -10 . 1 -1 .9 
Weight of 100 seeds -15 .3 -11.9 -25 .7 -19 .3 -4 .5 
Volume -14 .3 -13.6 -22 .7 -17 .4 -4 .2 
Specific gravity -1 .6 1 o
 
G
O
 
-3 .1 -2 .3 -0 .7 
Terminal velocity -4 .8 — 4.5 -7 .4 -4 .6 -2 .8 
Purity -2 .1 -3 « 6 -3 .2 -3 .3 -1 .4 
Breakage susceptibility + 33 .8 + 46.4 + 29 .0 + 35 .4 + 6 .7 
Major pericarp injury + 76 .6 +100.2 + 263 .8 + 259 .1 + 16 .9 
Total pericarp injury + 32 .0 + 40.2 + 162 .5 + 127 .4 + 2 .0 
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The excellent performances, as indicated by the change 
between extreme fractions, were obtained especially when seed 
lot three and four were separated by the gravity table. When 
seed lot five was separated, very little change was obtained 
between the extreme fractions indicating a poorer performance 
of the gravity table for that specific seed lot. This is due 
to the fact that seed lot five was Initially the highest in 
bulk density, weight of 100 seeds, and purity among all seed 
lots (Table 1). It was also more uniform in appearance. For 
a seed lot that has high initial quality and small variation 
in the physical properties, the improvement can be expected to 
be small when separated on a gravity table. 
Physiological properties varied in a similar way as the 
physical properties for the different seed lots, when the 
various fractions were compared. The percentages of change in 
standard germination, cold germination, conductivity mean, and 
field emergence for the two extremes fractions are shown in 
Table 14, for the different seed lots. The highest variation 
was obtained in seed lot three and the lowest variation in 
seed lot five for all the physiological properties. Seed lot 
four was the second highest for change in standard germination 
and field emergence. Note that these seed lots (i.e., three 
and four) also showed the highest changes in physical 
properties as discussed earlier in this section. 
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Table 14. Percentage of change for physiological properties 
of seed corn form the heavy to the light fractions 
for different seed lots 
Seed 
property 1 2 
Seed lots 
3 4 5 
Std. germination 
m
 
00 1 -19.9 -25.6 -21.5 -4.9 
Cold germination 
0
 
m
 
CM 1 -22.6 -31.1 -20.9 -8.9 
Conductivity mean + 47.9 + 51.4 + 53.5 + 44.6 + 26.0 
Field emergence 
0
 
1 
-14.9 -18.7 -17.2 -10.0 
âBa 
Fraction by size Interaction 
The interaction of fraction by size was highly significant 
(p<.0001) for bulk density, weight of 100 seeds, volume and 
purity percentage among all seed properties considered (Tables 
A1 and A2). These interactions are graphically illustrated in 
Figures 17-20. 
It is clear, from the graphs, that the interaction was due 
to the atypical behavior of the unsized seed corn compared to 
the other sizes. The change in seed properties between 
fractions for the unsized corn was greater than other sizes. 
This would indicate that satisfactory improvement in physical 
properties may be obtained by conditioning unsized seed 
through a gravity table. This is reinforced by the 
percentages of change in physical properties of seed corn when 
the heavy fraction was compared to the light fraction for 
various sizes (Table 15). The largest change from the extreme 
fractions was obtained for unsized seed corn in terms of 
almost all physical properties. 
The percentages of change for physiological properties for 
the extreme fractions (heavy vs light) are shown in Table 16. 
The largest change was observed in the small rounds for all 
physiological properties followed by the unsized seed corn and 
large round sizes. The smallest changes were observed in the 
large flat and small flat sizes. Those sizes were very high 
in initial physiological quality (standard and cold 
Figure 17. Bulk density (kg/ma) of the various fractions of seed 
obtained from the gravity table for various sizes of 
seed corn 
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Figure 18. Weight (g/100 seed) of the various fractions of seed 
obtained from the gravity table for various sizes of 
seed corn 
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Figure 19. Volume (cm^) of the various fractions of seed 
obtained from the gravity table for various sizes of 
seed corn 
0.12-
0RI6INAL HEAVY MEDIUM 
HEAVY 
FRACTIONS 
L ROUND 
L FLAT 
S ROUND 
UNSIZED 
S FLAT 
LIGKT 
Figure 20. Purity (%) of the various fractions of seed obtained 
from the gravity table for various sizes of seed corn 
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Table 15. Percentage of change for physical properties from 
the heavy to light fraction of seed corn of 
different sizes 
Sizes 
Seed Large Large Small Small 
property Unsized flat round flat round 
Bulk density + GD
 
CD
 
+ 6 .3 + 6 . 1 + 9 .1 + 8 .9 
Weight of 100 seeds + 27.0 + 11 .2 + 8 .0 + 16 .3 + 15 .5 
Volume + 22.2 + 15 .8 + 9 .5 + 20 .0 + 11 .8 
Specific gravity + 1.5 + 1 .5 + 0 .8 + 2 .3 + 1 .5 
Terminal velocity + 6.5 + 5 .6 + 2 .0 + 6 .3 + 3 .6 
Purity + 4.7 + 1 .7 + 2 .2 + 3 .5 + 1 .7 
Breakage susceptibility -28.2 -19 .0 -24 .5 -28 .1 -42 .5 
Major pericarp injury -188.5 -105 .7 — 60 .2 -177 .3 -73 .2 
Total pericarp injury 1 CO o
 
to
 
1 w
 
.3 -33 . 1 -66 .1 -55 .1 
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Table 16. Percentage of change for physiological properties 
from the heavy to the light fraction of seed corn 
of different sizes 
Sizes 
Seed Large Large Small Small 
property Unsized flat round flat round 
Standard germination 
Cold germination 
Conductivity mean 
Field emergence 
+ 18 .5 + 13 .0 + 17 .1 + 16 .2 + 25 .5 
+ 22 .0 + 19 .9 + 21 .7 + 22 .1 + 23 .5 
-43 .2 -31 .2 — 4 5 .5 -4 5 .5 -60 .5 
+ 17 .5 + 4 .5 + 16 .1 + 15 . 1 + 17 .0 
102 
germination), indicating that for higher quality seeds, 
differences between extreme fractions were smaller than for 
lower quality seeds. 
Correlations Between Physical and Physiological Properties 
Overall correlations 
Data for all seed lots, sizes, gravity tables, and 
fractions were combined and correlations among physical 
properties, among physiological properties, and between 
physical and physiological properties were calculated and are 
shown in Tables 17-19. 
Bulk density was significantly correlated with weight of 
100 seeds, volume, and specific gravity (0.68, 0.62, and 0.77, 
respectively), as shown in Table 17. These results are in 
agreement with Gregg (1969) who worked with cottonseed, except 
for the bulk density with specific gravity. Our study showed 
a positive relationship of bulk density with seed specific 
gravity, while Gregg's study showed a negative one. 
A high positive correlation found for seed weight and 
volume (0.97) is graphically represented in Figure 21. This 
strong linear correlation between seed weight and volume 
caused the specific gravity of the seed to vary little along 
the discharge edge of the gravity table deck. 
Terminal velocity was positively correlated with weight of 
Table 17. Correlations among physical properties of seed corn separated by a 
gravity table 
Specific Terminal Breakage 
gravity velocity Purity susc. 
Weight 
100 seed Volume 
Bulk 
dens. 0.68"" 0.62"" 
Weight 
100 seed 0.97"-
Volume 
Specific 
gravity 
Terminal 
velocity 
Purity 
Breakage 
susc. 
0.77-- 0.35-- 0.59--
0.67-- 0.64-- 0.40--
0.60"" 0.67"" 0.38"" 
0.30"" 0.18"" 
0.27"" 
Pericarp injury 
major total 
-0.15 0.02 0.15 
0.40"" 0.25"" 0.28"" 
0.41"" 0.23"" 0.25"" 
0.14" 0.38"" 0.45--
0.49-- 0.19"" 0.18"" 
-0.22— -0.32"" -0.21"" 
0.62"" 0.52"" 
Major 
pericarp 
injury 0.88"" 
"p <.05. 
--p <.01. 
Figure 21. Relationship between weight and volume of seed 
corn separated by a gravity table 
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100 seeds and volume (0.64 and 0.67, respectively). As 
expected, the higher weight and volume of a heavy seed makes 
it more resistant to air, showing a higher terminal velocity. 
This result is in agreement with that found by Hawk et al. 
(1966) for corn. 
Purity percentage was positively correlated (0.59) with 
bulk density. Impurities fill up air spaces in a bulk seed, 
reducing the test weight or bulk density of the sample, when 
the impurities are lighter than the seed. Gaul et al. (1986) 
found similar results for soybean seeds when they correlated 
test weight with percentage of splits in samples obtained from 
the low side of the gravity table. Purity percent could then 
be used as a crude estimate of test weight along the discharge 
edge of the gravity table. 
There was a high relationship among breakage suscep­
tibility, major pericarp injury, and total pericarp injury. 
All those measurements are related to mechanical damage to the 
seed, and a positive relationship is expected as a higher 
susceptibility to breakage means a higher potential to be 
injured. 
Correlations among physiological properties of seed corn 
separated by the gravity table are shown in Table 18. 
Standard germination, cold germination, conductivity, and 
field emergence were highly correlated with each other. 
Good correlations between standard germination, cold 
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germination (cold test), and conductivity test with field 
emergence have been reported by Grabe (1966), El-Bagoury et 
al. (1982), Powell (1986), and Herter (1987). Contrary to 
those results. Waters and Blanchette (1983) found poor 
correlation of germination with field emergence in sweet corn 
grown in four different locations. Burrls (1976) reported a 
better correlation of standard germination than cold test, 
with field emergence. 
Low correlation coefficients were calculated for the 
relationship among physiological tests with protein content 
(Table 18). Only standard germination was correlated with 
protein (0.39), although several reports in other cereals than 
corn have shown good correlations of protein with seed vigor 
(Lowe and Ries, 1973; Evans and Bhatt, 1977). 
Among all physiological properties, only the conductivity 
test was correlated with the oil content of the seed, and this 
relationship was negative. Oil content and starch content 
were negatively correlated (-0.54). This result is in 
agreement with Miller and Brimhall (1951) reported in corn 
grain. 
Correlation coefficients calculated for the physical with 
physiological properties are presented in Table 19. Bulk 
density was highly correlated with standard germination 
(0.64), and conductivity (0.60). A graphic representation of 
the bulk density-standard germination correlation is presented 
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Table 18. Correlations among physiological properties and 
chemical composition of seed corn separated by 
a gravity table 
Cold Cond. Field Protein Oil Starch 
germ. mean emerg. content content content 
Germination 0.646"" -0.68"" 0.56"" 0.39"" 0.30"" -0.17"" 
Cold 
germination -0.50"" 0.58"" 0.14" 0.19" 0.14" 
Conductivity 
mean -0.49"" 0.01 -0.70"" 0.27"" 
Field 
emergence 0.13" 0.19"" 0.30"" 
Protein 
content -0.16" 0.07 
Oil 
content -0.54"" 
'p <.05, 
Figure 22. Relationship between bulk density and germination of 
seed corn separated by a gravity table 
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in Figure 22. The higher values of bulk density clearly 
corresponds to higher germination percentages. Purity 
percentage also showed a similar trend as bulk density. 
Weight of 100 seeds, volume, specific gravity, and 
terminal velocity were poorly correlated with the 
physiological properties when data for all five seed lots, 
five sizes of seed corn and five fractions from the gravity 
tables were combined. A report by Churchill and Andrew (1984) 
showed a poor correlation between weight of seed corn with 
cold germination. 
Breakage susceptibility, major and total pericarp injury 
were negatively correlated with standard germination, cold 
germination, and field emergence (Table 19). The breakage 
susceptibility and major pericarp injury were also positively 
correlated with conductivity of the seed corn. 
Breakage susceptibility is related to potential of the 
seed to be mechanically damaged. Actual damage to the 
pericarp of seed is reflected in a reduction of viability 
(germination) and vigor (cold germination, increased leakage 
of seed), and finally field emergence. These results are in 
agreement with Wortman and Rinke (1951). 
Seed weight and volume were positively related with 
protein content by 0.47 and 0.46 correlation coefficients, 
respectively. Negative correlation coefficients were found 
for bulk density with starch content (-0.54) and for specific 
Table 19. Correlations between physical and phyaiological 
properties of seed corn separated by a gravity 
table 
Cold Conductivity Field 
Germination germ. mean emerg. 
Bulk density 0.643"" 0.180"" -0.591"" 0.290"" 
Weight 100 seeds 0.299"" -0.136"" 0.031 -0.047 
Volume 0.289"" -0.128"" 0.065 -0.043 
Specific gravity 0.322"" -0.079 -0.288"" -0.044 
Terminal velocity 0.051 -0.187"" 0.233"" -0.181"" 
Purity 0.662"" 0.365"" -0.430"" 0.414"" 
Breakage susc. -0.457"" -0.537"" 0.652"" -0.596"" 
Pericarp injury 
Major -0.522"" -0.664"" 0.328"" -0.671"" 
Total -0.384"" -0.510"" 0.081 -0.504"" 
"p <.05. 
-"p <.01. 
I l l  
Protein Oil Starch 
content content content 
Bulk density 0.338"" 0.568"" -0.537"" 
Weight 100 seeds 0.468"" 0.139" -0.465"" 
Volume 0.471"" 0.091 -0.406"" 
Specific gravity 0,252"" 0.470"" -0.784"" 
Terminal velocity 0.369"" -0.115 -0.168"" 
Purity percent 0.277"" 0.201"" -0.085 
Breakage susc. -0.018"" -0.313"" 0.298"" 
Pericarp injury 
Major -0.319"" 0.146 -0.631"" 
Total -0.319"" 0.409"" -0.717"" 
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gravity with starch content (-0.70). Specific gravity was 
also correlated with oil content (0.47). Pawlowski (1963) 
found a close correlation between specific gravity and oil 
content in flaxseed, rapeseed, and sunflower seed, and that 
correlation was negative, which is in disagreement with our 
study with seed corn. 
Correlations by seed lot and by size 
In the preceding section, the average responses of 
combined seed lots, sizes, and fractions of seed corn (overall 
correlations) were discussed. Although seed conditioners are 
interested in average responses, it is also informative to 
show the responses obtained for each seed lot and size of seed 
corn. In calculating the partial correlations by each seedlot 
and size, the original samples (before gravity) were excluded, 
because we are primarily interested in relationships among 
seed properties along the discharge edge of the gravity table. 
Seed properties which consistently exceeded correlation 
coefficients of 0.70 (p <0.05) are discussed in this section. 
Those properties are bulk density, weight of 100 seed, purity 
percentage, breakage susceptibility, major pericarp injury, 
standard germination, cold germination, conductivity mean, and 
field emergence. The partial correlation coefficient for 
those seed properties are presented in Tables 20-28 in this 
section. For all other seed properties, the partial 
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correlation coefficients are presented In the Appendix In 
Tables B1-B7. 
The partial correlation coefficients calculated by each 
seed lot and size were higher than those calculated on 
combined data. Those results confirmed the fact that in the 
combined analysis, seed lot and sizes had a strong effect in 
reducing the degree of correlation. The analysis of the 
partial correlations by seedlot and size therefore permitted a 
better understanding of the relationship of seed properties 
for various fractions (heavy, medium heavy, medium light, and 
light) of seed corn obtained from the gravity table. 
Correlations of bulk density with standard germination for 
seed lots one through four are mostly 0.9 or higher, which 
indicates that the prediction of germination of a fraction of 
seed corn can be reliably made from a measurement of bulk 
density along the discharge edge of the gravity table (Table 
20) . 
Similar trends were obtained for correlations of bulk 
density with cold germination, conductivity, and field 
emergence, although correlation coefficients were more 
frequently lower than 0.9 but greater than 0.7. 
For seed lot five, the correlations were generally smaller 
than for any other seed lot. Smaller variation between 
fractions resulted from this seed lot because it was higher in 
initial seed quality and more uniform than the other seed lots 
Table 20. Correlation coefficients of bulk density with physical and physiological properties, and 
chemical composition of seed corn separated by a gravity table* 
Germination Conductivity Field Protein Oil Starch 
Seedlot Size standard cold mean emergence content content content 
1 US O .99 0.  .91 -o .69 O. 85 O .92 0.  .93 0.42 
LF 0  .90 0  .91 -0 .82 0.  69 0  .86 0  .85 -0.37 
LR 0  .95 0  .76 -0 .98 0 73 0.  .71 0  .97 -0.61 
SF 0  .89 O .62 -0 .42 O .64 0  .54 O ao -0.38 
SR 0  .93 0.  .89 -0.  .87 0.  74 0.  73 0.  .94 -0.55 
2 US 1 OO O. .  11 -O .75 0  .84 0.  83 0 .67 -O.  13 
LF 0  .92 0  .86 -0 .76 0  02 0  .69 0  .86 -0.  18 
LR 0.  97 O. 66 -O.  92 O. 86 O. 70 O. 82 0.  16 
SF o  97 O. 74 -O .95 O. 48 O. 48 O . 14 -0.62 
SR 0  .93 0.  .60 -0 .93 0  .92 0.  .09 0  .61 -0.40 
3 US o .91 0.  ,76 -0 .93 0 .56 0.  .75 0  .81 0.09 
LF 0.  93 0.  80 -0 .92 0.  51 0.  85 0.  74 -0.30 
LR 0.  96 0.  97 -O .88 0.  73 0.  70 0.  ,55 -0.09 
SF 0  90 0.  90 -O .92 O. 84 0.  99 0.  .93 0.27 
SR 0.  91 0.  .83 -0 .91 0.  82 0 .89 0 ,87 0.36 
4 US o.  90 0.  83 -0.  89 0.  79 0.  90 O. 84 0.41 
LF o.  96 0.  76 -0.  .87 0.  28 0,  86 0  ,25 -0.  14 
LR 0.  97 o.  79 -O .73 O. 72 O. 88 O 42 -0.22 
SF 0.  98 0.  75 -0 92 0.  86 O. 86 0.  76 -0.03 
SR 0.  97 0.  87 -0.  91 0.  93 0.  92 0.  61 -0.  15 
5 US 0.  84 0.  72 -0.  .84 0.  83 -0.  45 0.  25 -0.03 
LF o.  83 -o. 03 -0.  , 14 O. 56 -o. 42 -0.  04 -0.05 
LR o.  52 o.  40 -o.  44 O. 87 -0.  26 0.  10 -0.27 
SF 0 .  04 0.  74 -0.  74 0.  05 -0.  53 0.  03 -0.05 
SR 0 .  66 0.  23 -0.  92 0.  06 -0.  73 0.  05 -0.40 
•Correlation coefficients greater than 0.70 and 0.82 are significants at the 0.05 and 0.01 level of 
probability, respectively. 
Table 20(continued) 
Breakage Major Total 
Weight of Specific Terminal Percentage suscepti- pericarp per i car; 
3dl ot Size iOO seeds Vol urne gravity velocity of purity bi1ity injury injury 
1 US 0 .97 0 .96 0, .45 0 .54 0 .93 -0, .94 -0. ,97 -0.83 
LF 0 .96 0 .97 0, .82 0 .69 0 .89 -0 .74 -0. 65 -0.61 
LR 0 .95 0. 96 -0. 40 0 .47 0, .93 -0, .98 -0. 85 -0.44 
SF 0 .98 0. 86 0. 90 0 . 15 0 .92 -0 .81 -0. ,42 -0.05 
SR 1 .00 0 .94 0. 81 0 .41 0 .87 -0, .99 -0. 80 -0.78 
2 US 0, .95 0. 94 0. 86 0 .58 0 .95 -0, .95 -0. 96 -0.89 
LF 0, .96 0. 77 0 .40 0 .59 0 .93 -0, .93 -0. ,94 -0.94 
LR 0. 99 0. 78 0. 44 -0. OO O. 87 -O. 92 -0. 95 -0.93 
SF 0. 96 0. 91 0. 83 0 .54 0 .94 -0. 97 -0. 90 -0.76 
SR 0 .98 0. 83 0. 45 0 .40 0 .93 -0. 98 -O. 96 -0.83 
3 US 0. 99 0. 88 0. 80 0. 42 0. 95 -0. ,80 -0. 89 -0.95 
LF O. 97 0. 98 0 .82 O. 78 0 .93 -0. ,93 -0. 98 -0.95 
LR O .97 0. 73 0 .82 0 .80 O .93 -0 .87 -0. 98 -0.93 
SF 0. 99 0. 99 0. .61 0. 67 0. ,94 -0. 87 -O. 98 -0.97 
SR 0. 96 0. 91 0 .84 0 .79 0. ,84 -0. 96 -0. 94 -0.93 
4 US 0. 99 0. 94 0. 59 0. ,58 0. ,95 -0. ,86 -0. 93 -0.96 
LF 0. 99 0. 80 0 .94 0. 25 0. ,76 -o. 88 -0. 96 -0.95 
LR 0. 94 0. 46 0 .57 0. 29 0. ,93 -0. ,94 -0. 99 -0.97 
SF 0. 99 0. 95 0. 39 O. 90 0. 97 -o. ,92 -0. 99 -0.98 
SR 0. 99 0. 97 0 .83 0. 21 0. ,89 -0. ,96 -0. 99 -0.93 
5 US O. ,97 0. ,85 O. ,60 0. ,44 0, 90 -0. ,71 -0. 86 -0.76 
LF O. 95 O. 25 -0. 04 0. ,31 o. 76 -0. ,45 -O. 40 0.43 
LR 0. 97 0. ,44 -o. 09 0. 58 0. ,94 -o. 25 -0. 56 -0.01 
SF 0 .83 0. 69 0 .61 0 .80 0. ,83 -0. ,74 -0. 54 -0.44 
SR O. 91 O. , 14 0. 44 -0. , 12 o. 98 -0. ,90 -0. 40 -0.58 
116 
as explained previously. 
Bulk density was highly correlated for all seed lots with 
weight of 100 seeds for all seed lots and sizes of seed corn. 
Weight of 100 seeds was significantly related with 
standard germination for seed lots one thru four and also with 
cold germination and conductivity for seed lots three and four 
(Table 21). The weight of the seed has been frequently 
related to seed viability and vigor. Large kernels (g/100 
seed) of seed corn has been reported to have higher rates of 
grain filling, more endosperm rates, and more starch granules 
(Reddy and Daynard, 1983). Also, Gubbels (1974) reported a 
positive correlation between seed corn weight and seed vigor 
(number of days until five seedlings emerged and fresh weight 
per plant 26 days after sowing). Bulk density and weight of 
100 seeds were both good indicators of physiological quality 
along the discharge edge of the gravity table. If the seed 
conditioner has to choose between these two parameters, bulk 
density is the preferable one, since it has a better 
correlation with field emergence. 
Purity percentage was another seed property that consis­
tently presented high correlations in seed lots one to four, 
with standard and cold germination (Table 22). Proper 
adjustment of a gravity table results in discharging the 
impurities down to the low side of the deck as well as the 
seeds that are of low physiological quality. It is not 
Table 21. Correlation coefficients of weight of 100 seeds with physical and physiological properties, 
and chemical composition of seed corn separated by a gravity table* 
Germination Conductivity Field Protein Oil Starch 
Seedlot Size standard cold mean emergence content content content 
1 US 0.  ,95 0  .91 -0.  .71 O .87 0  .90 0.  .95 0.26 
LF 0.  78 0  .81 -0.  .76 0  .61 0.  .75 0.  .82 -0.46 
LR 0.  .93 0  .70 -0.  .91 0  .64 0  .71 0.  ,91 -0.60 
SF O. 84 O. 50 -0.  .33 0  .66 O. 55 0.  .82 -O.  44 
SR 0.  .91 0.  .87 -0.  .89 0.  ,77 0,  ,76 0.  .92 -0.56 
2 US 0.  .94 0.  .02 -0.  .71 0 .71 O ,80 0.  .71 O.06 
LF 0  .89 0  .96 -0.  .68 -0 .09 0 .64 0 .74 -0.35 
LR 0  .96 0  ,63 -0.  .90 0 ,84 0  ,70 0 .83 0.  17 
SF O.  92 o.  .75 -o.  .88 O. 39 0.  .39 O. 27 -0.58 
SR 0.  .89 0.  .62 -0.  .96 0.  .89 0.  .09 0.  59 -0.45 
3 US 0.  .93 0.  .80 -o.  .94 0.  .59 0.  .80 0.  82 0.08 
LF 0.  82 0.  .75 -0.  .84 0.  .41 0.  .92 0.  .61 -0.39 
LR 0.  .91 0.  .91 -0.  .82 0.  .76 0.  .73 0.  .39 -0.13 
SF 0.  86 0.  .88 -0.  88 O. 79 o  .99 0.  .93 0.27 
SR 0.  .92 0  .91 - 6 .  89 0.  .86 0  .89 0.  .85 0.40 
4 US 0.  88 0  .82 -0.  87 0.  .75 0.  89 0.  82 0.33 
LF 0.  .92 0  .69 -0.  81 0.  . 17 0 .  .90 0.  . 18 -0.21 
LR o.  92 o .65 -o.  .64 0  .68 o.  BO o.  .34 -0.44 
SF 0.  95 0.  .67 -o.  .88 o.  .88 0.  .80 0 .69 -0.12 
SR 0.  .97 0.  .87 -0.  88 0.  .90 0.  .92 0.  .65 -0.  12 
5 US 0.  .88 0  .71 -0.  .88 0  .74 -0, .42 0.  . 11 -0.  16 
LF 0  .79 -0.  .05 0. .01 0  .41 -0. .47 0,  .02 0.03 
LR o.  .47 0.  . 44 -o.  32 o.  84 -o.  . 38 -o.  02 -0.33 
SF 0,  51 0.  31 -0.  42 0.  33 -0.  .60 -0.  11 -0.  18 
SR o .  42 0.  39 -0. 89 o.  .35 -0.  .80 -0. 12 -0.52 
•Correlation coefficients greater than O.70 and 0.82 are significants at the 0.05 and 0.01 level of 
probability, respectively. 
Table 21(continued) 
Breakage Major Total 
Bulk Specific Terminal Percentage suscepti- pericarp pericarp 
Seedlot Size density Volume gravity velocity of purity bility injury injury 
1 US 0.  ,97 O, .95 O. . 38 0 .  ,45 O. 90 -0.  ,97 -0.  ,95 -0.81 
LF O. 96 0.  .93 0.  76 0.  80 0.  .74 -0.  .61 -0.  66 -0.55 
LR 0  .95 0.  .95 -0.  .20 0.  ,44 0,  .83 -0 .89 -0.  ,77 -0.44 
SF 0.  .98 O. 89 0.  84 0.  12 0.  .87 -0.  88 -0.  37 0.07 
SR 1 .  00 0.  .92 0,  ,81 0,  .39 0.  .88 -0.  .98 -0.  ,81 -0.77 
2 US 0.  .95 0.  .90 0.  ,85 0.  77 O. 86 -0.  88 -0.  ,93 -0.89 
LF 0.  .96 0.  ,79 0.  ,33 0.  ,75 0.  .84 -0.  .83 -0,  ,96 -0.91 
LR O .99 0.  70 0.  51 0.  ,03 0,  .85 -0.  .91 -0.  ,96 -0.93 
SF 0  .96 O ,84 0.  ,80 0.  ,49 0  .92 -0 .94 -0.  ,87 -0.75 
SR 0.  .98 0.  88 0.  ,40 0.  ,41 0.  .87 -0.  .96 -0.  ,89 -0.76 
3 US 0.  .99 0.  ,90 0.  82 0.  ,43 0,  .94 -0 .86 -0.  ,91 -0.95 
LF o.  .97 0.  ,93 0.  ,90 0.  78 0.  82 -0.  87 -0.  92 -0.90 
LR 0.  .97 O. 72 0.  ,79 0.  79 0.  86 -0.  .79 -0.  97 -0.92 
SF 0.  .99 0.  97 0.  ,68 0.  70 0.  .90 -0.  83 -0.  ,96 -0.93 
SR o.  .96 0.  ,95 0.  .80 0.  ,76 O. 85 -0.  .96 -0.  ,94 -0.93 
4 US 0.  .99 o.  93 0.  .58 0.  ,64 0.  .94 -o.  82 -o.  ,90 -0.94 
LF 0.  .99 0.  ,75 0.  .92 0.  , 19 0 .  .72 -0.  .86 -0.  ,93 -0.94 
LR 0.  ,94 0.  ,33 0.  .58 0.  30 o.  .84 -0.  ,95 -0.  ,93 -0.91 
SF 0.  .99 0.  97 0.  .44 0.  91 0.  .95 -0.  97 -0.  98 -0.97 
SR 0.  ,99 0.  ,97 0.  .86 0.  19 0.  .89 -0.  ,94 -0.  ,97 -0.92 
5 US 0.  ,97 0.  81 0.  .50 0.  28 0.  .92 -0.  ,64 -0.  ,89 -0.78 
LF 0.  ,95 0.  ,44 0.  .06 0.  ,21 0.  .65 -o.  31 -0.  , 18 0.49 
LR 0,  ,97 0.  ,46 -0.   12 o .  ,49 o.  89 -0.  , 14 -0 ,  56 -0.03 
SF 0.  ,83 0.  ,58 0.  .78 0.  48 0.  .81 -0,  57 -0.  ,46 -0.  16 
SR o.  ,91 o.  ,22 o.  59 -o.  19 0.  93 -0.  ,86 -0,  25 -0.33 
119 
surprising, therefore, that purity in fractions separated by a 
gravity table is also an indicator of physiological seed 
quality. 
There were properties that showed a similar trend as bulk 
density but are more difficult to measure during gravity table 
operation. Therefore, these properties are presented below in 
a condensed manner. 
-Breakage susceptibility with standard germination, 
protein content, weight of 100 seeds, bulk density, purity 
percentage, and major and total pericarp injury (Table 23). 
-Major pericarp injury with standard germination, cold 
germination, conductivity mean, protein content, weight of 100 
seeds, bulk density, purity percentage, breakage suscep­
tibility, and total pericarp injury (Table 24). 
-Standard germination with cold germination, conductivity 
mean, protein content, weight of 100 seeds, purity percentage, 
breakage susceptibility, and major and total pericarp injury 
(Table 25). 
-Cold germination with standard germination, conductivity 
mean, weight of 100 seeds, percentage of purity, and major and 
total pericarp injury (Table 26). 
-Conductivity mean with standard germination, cold 
germination, weight of 100 seeds, volume, purity percentage, 
and major and total pericarp injury (Table 27). 
Consistently higher correlations were obtained in seed lot 
Table 22. Correlation coefficients of percentage of purity with physical and physiological properties, 
and chemical composition of seed corn separated by a gravity table* 
Germination Conductivity Field Protein Oil Starch 
Seedlot Size standard cold mean emergence content content content 
1 US 0.95 0 ,97 -0.85 O .79 0  .95 0 ,82 0.31 
LF 0.94 0 .93 -0.77 O .71 0 .89 0.  .73 -0.  17 
LR 0.86 0 .80 -0.90 O .55 O .57 0 .87 -0.58 
SF 0.82 O .73 -0.46 O .63 O .37 0 .54 -0.49 
SR 0.96 0 .92 -0.93 0 ,73 0  ,69 0.  ,77 -0.41 
2 US 0.96 0 .30 -0.76 0 .92 0 ,82 0 ,67 0.00 
LF 0.86 0 ,71 -0.85 0 .  16 0  ,75 0 ,87 -0.  14 
LR 0.81 0.  .40 -0.68 0.  ,57 0.  ,68 0.  ,65 -0.07 
SF 0.98 0 ,56 -0.90 0.  ,36 0  ,46 -0.  ,03 -0.65 
SR 0.84 0 ,69 -0.86 0 ,90 0  ,  15 0.  ,58 -0.36 
3 US 0.95 0 ,76 -0.97 0 .62 0  ,75 0 ,86 0.28 
LF 1 .00 0.  .81 -0.96 0.  ,68 0.  61 O. 81 -0.  18 
LR 0.94 0.  ,92 -0.97 0.  ,50 0.  ,63 0.  ,68 -0.03 
SF 0.91 0.  ,93 -0.95 0.  94 0.  88 0.  .85 0.46 
SR 0.98 0.  ,90 -0.94 0.  ,89 0.  ,98 0.  ,50 0.41 
4 US 0.93 O. 87 -0.92 0.  78 O. 85 0.  77 0.39 
LF 0.61 0.  83 -0.77 o.  , 19 0 .  56 0.  .64 0.39 
LR 0.97 0.  ,70 -0.74 0.  .86 O, 76 o.  .45 -0.20 
SF 0.99 0.  .83 -0.97 0.  ,75 0.  .85 0  75 0.07 
SR 0.94 0,  87 -0.95 0.  88 0.  71 0.  55 0.  18 
5 US 0.98 0.  56 -0.92 0.  76 -o.  53 0,  16 -0.23 
LF 0.80 0.  04 -0.34 0,  ,78 -0,  51 0.  .38 0.38 
LR 0.58 0.  ,47 -0.57 0.  ,95 -0.  . 14 0.  18 -0.27 
SF O.  12 0 .  60 -0.63 0.  13 -0.  62 -0.  12 -0.24 
SR 0.50 0.  19 -0.96 0,  ,08 -0.  .74 -0.  .06 -0.44 
•Correlation coefficients greater than O.70 and 0.82 are significants at the 0.05 and 0.01 level of 
probability, respectively. 
Table 22(continued) 
Breakage Major Total 
Weight of Bulk Specific Terminal suscepti- pericarp pericarp 
Seedlot Size 100 seeds density gravity velocity Volume bi1ity injury injury 
US 
LF 
LR 
SF 
SR 
0.90 
0.74 
0.83 
0.87 
0.88 
0.93 
0.89 
0.93 
0.92 
0.87 
0.36 
0.77 
-0.45 
0.91 
0.73 
0.34 
0.40 
0.33 
0. 12 
0.30 
0.84 
0 . 8 8  
0.82 
0.67 
0 . 8 1  
-0.84 
-0 .81  
-0.87 
-0.63 
-0.83 
-0.95 
-0.56 
-0.94 
-0.40 
-0.85 
-0.78 
-0.66 
-0.56 
-O. 12 
-0.40 
US 
LF 
LR 
SF 
SR 
0 .86  
0.84 
0.85 
0.92 
0.87 
0.95 
0.93 
0.87 
0.94 
0.93 
0.75 
0.33 
0.03 
0.72 
0.24 
0.38 
0.32 
0 . 2 8  
0.57 
0.43 
0.88 
0.59 
0.76 
0.81  
0 . 8 2  
-0.97 
-0.92 
-0.67 
-0.91 
-0.89 
-0.91 
-0.86 
-0.74 
-0.95 
-0.97 
-0.71 
-0.86 
-0.94 
-0.78 
-0.70 
US 
LF 
LR 
SF 
SR 
0.94 
0 . 8 2  
0 .86  
0.90 
0.85 
0.95 
0.93 
0.93 
0.94 
0.84 
0 . 6 1  
0.60 
0.63 
0.34 
0 . 6 1  
0 . 6 1  
0.72 
0.72 
0.43 
0.52 
0.85 
0.96 
0.73 
0.96 
0.85 
-0.84 
-0.91 
-0.84 
- 0 .81  
-0.82 
-0.90 
-0.96 
-0.88 
-0.98 
-0.96 
-0.92 
-0.93 
-0.80 
-0.96 
-0.95 
US 
LF 
LR 
SF 
SR 
0.94 
0.72 
0.84 
0.95 
0.89 
0.95 
0.76 
0.93 
0.97 
0.89 
0.37 
0.91 
0.41 
O. 18 
0.65 
0.56 
0.43 
0.28 
0.84 
-0. 14 
0.90 
0.38 
0.67 
0 . 8 8  
0.84 
-0.70 
-0.92 
-0.84 
-0.85 
-0.75 
-0.95 
-0.76 
-0.94 
-0.96 
-0.87 
-0.94 
-0.65 
-0.88 
-0.96 
-0.73 
US 
LF 
LR 
SF 
SR 
0.92 
0.65 
0.89 
0.81 
0.93 
0.90 
0.76 
0.94 
0.83 
o.sa 
0.49 
-O. 10 
0 . 2 1  
0.61  
0.48 
0. 18 
0.43 
0.49 
0.44 
-0.05 
0.72 
-O. 14 
0. 17 
0 . 6 6  
0 . 2 0  
-0.64 
-0 .21  
-0.44 
-0.64 
-0.89 
-0.80 
-0.70 
-0 .66 
-0.72 
-0.42 
-0 .61  
0.35 
-0.09 
-0.61 
-0.46 
Table 23. Correlation coefficients of breakage susceptibility with physical and physiological properties, 
and chemical composition of seed corn separated by a gravity table* 
Germination Conductivity Field Protein Oil Starch 
Seedlot Size standard cold mean emergence content content content 
1 US -0.92 -0 .83 0.  ,71 -0.  ,90 -0 ,84 -0 ,93 -0.  16 
LF -0.66 -0 .81 0,  ,43 -0.  ,73 -0.  ,94 -0.  ,83 -0.00 
LR -0.91 -O.  67 O, 97 -O,  .80 -0.  ,75 -O.  ,99 0.53 
SF -0.56 -0.  . 12 0 .  ,06 -0.  ,70 -0 ,45 -0 ,74 0.44 
SR -0.90 -0 .88 0.  ,83 -0.  ,71 -0.  ,73 -0 ,94 0.52 
2 US -0.94 -0 ,23 0.  82 -0,  ,95 -0 ,80 -0.  ,76 0.08 
LF -0.82 -o .79 0.  ,89 -0.  , 19 -O ,74 -0.  ,84 0 .  19 
LR -0.97 -0,  .54 0  ,98 -0.  ,91 -0.  ,51 -0.  ,84 -0.48 
SF -0.93 -0.  ,75 0.  91 -0.  .58 -0.  ,29 -0,  ,28 0.71 
SR -0.93 -o.  .57 O. 90 -0,  .88 0.  ,01 -0.  ,56 0.47 
3 US -0.92 -0 ,92 0.  ,85 -0.  ,78 -0 ,90 -0 ,93 -0.41 
LF -0.89 -0.  79 O. 88 -0.  .64 -0.  ,67 -o.  ,83 0.47 
LR -0.90 -0 ,90 0.  78 -0,  .48 -0 ,72 -0 ,70 -0.  12 
SF -0.95 -0 ,83 0.  ,90 -0.  .77 -0 ,87 -0.  ,80 -0.09 
SR -0.92 -o ,87 0.  ,93 -0. ,80 -o ,84 -0.  ,83 -O. 17 
4 US -0.64 -o.  ,57 O. 61 -0.  .58 -0.  ,75 -0.  81 -0.59 
LF -0.77 -0 ,86 O. 83 -0.  . 15 -0.  77 -0.  ,40 -0.03 
LR -0.91 -o ,63 0.  72 -0.  .68 -0.  ,87 -0 ,33 0.47 
SF -0.85 -0.  ,51 0.  ,74 -0.  90 -0.  ,66 -0.  ,52 0.26 
SR -0.92 -0 ,77 0.  78 -0.  .84 -0.  .96 -0,  ,58 0.39 
5 US -0.70 -0 ,75 0.  ,66 -0,  .58 0.  ,07 -0.  ,74 -0.54 
LF -0.01 0.  ,06 -o.  17 -0.  35 -0,  51 o.  .75 0.73 
LR -0.55 -0.  ,20 0.  79 -0.  .43 -0.  08 -0.  .43 -0.01 
SF -0.01 -0.  ,76 0.  ,75 0.  . 14 0.  ,26 o.  .06 0.09 
SR -0.66 -0 ,43 0  89 -0,  13 0,  ,73 0.  .23 0.67 
•Correlation coefficients greater than 0.70 and 0.82 are significants at the 0.05 and 0.01 level of 
probability, respectively. 
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Table 24. Correlation coefficients of major pericarp injury with physical and physiological properties, 
and chemical composition of seed corn separated by a gravity table* 
Germination Conductivity Field Protein Oil Starch 
Seedlot Size standard cold mean emergence content content content 
1 US -0,  .97 -0.89 0 .73 -0 .83 -0,  .87 -0 .89 -0.30 
LF -0.  .75 -0.64 0.  .86 -0.  .01 -0,  .30 -0 .49 0.71 
LR -0.  ,79 -0.70 0 .84 -0 .42 -0,  .48 -0 .75 0.47 
SF -0 .  12 -0.45 -0 .32 -0.  .56 -0 .22 -0,  .32 -0.01 
SR -0 .78 -0.82 0 .87 -0 .89 -0 .89 -0 .73 0.02 
2 US -0.  .97 0.04 0 .59 -o .76 -0 77 -0,  .63 0.  11 
LF -0 .95 -0.88 0 .75 0  .  19 -o.  .78 -0 .85 0.36 
LR -0 .96 -0.53 0 .97 -0 .91 -0,  .53 -0 .81 -0.44 
SF -0.  .96 -0.61 0.  .92 -0.  .32 -0 .68 0.  . 18 0.48 
SR -0.  .92 -0.54 0 .84 -0.  .92 -0 .04 -0.  .55 0.37 
3 US -o.  96 -0.90 0 .87 -0 .81 -o .94 -0 .87 -0.35 
LF -0.  ,97 -0.81 0.  .97 -0.  .55 -0.  .74 -0.  .75 0.31 
LR -0.  95 -0.92 0 .80 -0.  77 -0.  .74 -0.  49 0.01 
SF -0.  .95 -0.95 0.  97 -0.  .90 -0.  .95 -0.  .92 -0.39 
SR -0.  98 -0.94 0 .95 -0.  .84 -0 .98 -0 .70 -0.46 
4 US -0.  98 -0.88 0.  97 -o.  89 -0.  .84 -o.  73 -0.35 
LF -0.  .95 -0.86 0.  .95 -0.  .35 -0.  .81 -0.  20 0.08 
LR -0.  97 -0.74 0.  .66 -0.  69 -0.  .86 -0.  36 0.20 
SF -0.  98 -0.77 0.  .93 -0.  .85 -0.  89 -0.  ,81 -0.00 
SR -0.  95 -0.89 0.  91 -0.  .95 -0.  90 -0.  62 0.22 
5 US -0.  81 -0.70 .  0.  .78 -0.  ,56 o.  18 -0.  42 -0.  16 
LF -o.  52 0.23 0,  55 -0.  44 0.  30 -0.  27 -0.  19 
LR -0.  77 -0.36 0.  81 -0.  68 0.  28 -0.  16 0.27 
SF -0.  16 -0.35 0.  17 -0.  ,53 0.  62 -0.  16 0.08 
SR -0.  19 -0.06 0.  53 -0.  ,23 -o.  19 -0.  72 -0.58 
•Correlation coefficients greater than O.70 and O.82 are significants at the 0.05 and 0.01 level of 
probability, respectevely. 
Table 24(continued) 
Breakage Total 
Weight of Bulk Specific Terminal Percentage suscepti- pericarp 
Seedlot Size 100 seeds density gravity velocity of purity bility Volume injury 
1 US -0 .95 -0 ,97 -0.  ,48 -0 .56 -0,  ,95 0.91 -0.  ,91 0.91 
LF -0 .66 -0.  ,65 -0.  , 12 -o.  .73 -0.  ,56 0.  14 -0.  ,73 0.86 
LR -0 .77 -0 ,85 0.  ,24 -0 .  17 -O,  ,94 0.78 -0.  ,76 0.71 
SF -0 .37 -0,  .42 -0.  ,30 -0 .94 -0 .40 0.37 -0.  ,30 0.76 
SR -0 .81 -0.  SO -0.  ,83 O. ,  16 -O.  ,85 0.79 -0,  , 70 0.52 
2 US -0 .93 -0.  ,96 -0.  ,79 -0 .49 -0,  ,91 0.89 -0,  ,93 0.90 
LF -o.  ,96 -O.  ,94 -0,  27 -o.  ,72 -0.  ,86 0.84 -o.  74 0.86 
LR -0 .96 -0.  ,95 -0.  ,57 -0,  ,07 -0 ,74 0.98 -0. ,66 0.86 
SF -0 .87 -0.  ,90 -0. ,85 -0,  ,40 -0, ,95 0.83 -0.  ,80 0.92 
SR -0.  89 -O.  96 -0.  ,46 -o.  ,36 -o.  ,97 0.95 -0. 75 0.85 
3 US -0 .91 -0,  ,89 -0.  ,72 -0.  ,42 -0. ,90 0.89 -0.  ,93 0.97 
LF -0.  92 -0.  ,98 -0. ,76 -0.  76 -0, 96 0.91 -0. ,98 0.94 
LR -0.  .97 -0.  98 -0.  ,81 -0.  ,77 -0.  ,88 0.80 -0.  81 0.97 
SF -0 .96 -0,  ,98 -0.  ,46 -0,  ,57 -0.  98 0.88 -0.  ,99 0.99 
SR -0.  94 -0.  ,94 -0.  ,75 -0.  ,64 -0.  ,96 0.92 -o.  ,94 1 .OO 
4 US -0,  .90 -0.  ,93 -0.  ,55 -0.  ,47 -0. ,95 0.69 -0.  ,83 0.99 
LF -0.  ,93 -0.  96 -0.  92 -0.  26 -0.  ,76 0.87 -0.  83 0.98 
LR -0.  ,93 -0.  ,99 -0.  ,52 -0.  ,36 -0,  94 0.92 -0.  41 0.98 
SF -0.  ,98 -0.  ,99 -0.  ,43 -0.  ,88 -0.  ,96 0.91 -0.  95 0.99 
SR -0. ,97 -0.  99 -0.  ,79 -0 .  ,30 -0. 87 0.95 -0.  94 0.97 
5 US -0.  ,89 -0.  86 -0.  ,36 -0.  ,38 -0.  ,80 0.76 -0.  ,61 0.89 
LF -0.  18 -o.  40 o.  , 17 -0.  45 -o.  70 0.09 o.  33 0.01 
LR -0.  ,56 -0.  56 -0.  ,52 -0.  , 10 -0.  66 0.63 0.  17 0.77 
SF -0.  ,46 -0.  ,54 -0.  ,59 o.  ,02 -0.  72 0.34 -0.  ,37 0.63 
SR -0.  25 -0.  40 0.  00 0.  17 -0. 42 0.  17 o .  24 0.54 
Table 25, Correlation coefficients of standard germination with physical and physiological properties, 
and chemical composition of seed corn separated by a gravity table* 
Cold Bulk Conduct ivi ty Field Protein Oil Starch 
a
 
0
 
Size germi nat ion densi ty mean emergence content content content 
1 US 0 ,93 0 99 -0, 74 O. ,81 O .94 0 .90 0.38 
LF 0. 92 0. ,90 -o .93 O. ,51 0 .75 0 .74 -0.35 
LR 0 ,86 0 ,95 -0 ,95 O ,64 0 .69 0 .90 -0.68 
SF 0. ,66 0 .89 -0 .69 0 .43 0 .43 O .78 -0. 18 
SR 0. 96 O. ,93 -0. ,87 0. 67 O .59 0 .89 -0.52 
2 US 0. , 12 1 . 00 -0 .73 O .84 0 .83 0 .64 -0. 14 
LF 0. ,74 0. ,92 -O. 65 -O .03 0 .79 0 .90 -O. 12 
LR 0. 60 O. 97 -0. 96 O. 83 0 .65 O .88 0.30 
SF 0. 65 O. 97 -0. 96 0. .51 O .56 O. 01 -0.58 
SR 0 ,45 0. 93 -o.  82 O. 82 -0 .03 0 .52 -0.33 
3 US O .85 0. ,91 -o .95 O. 70 0 .85 0 .88 0.31 
LF O. 81 O. 93 -0. 97 0. ,64 0 .61 0 .81 -O. 18 
LR 0. ,91 0. 96 -0 .84 0. 55 0 .80 0 .62 0. 16 
SF 0. 93 O. 90 -0. 99 0. 84 0. 89 0 .86 0.29 
SR 0. ,92 0. 91 -0. 98 0. 91 0, .97 O .64 0.33 
4 US O. ,95 0. 90 -0. 99 0. 94 0. 88 O. 71 0.36 
LF 0. 73 0. 96 -0. 89 0. 34 0. 76 0. . 14 -0.22 
LR 0. 72 0. ,97 -0. 79 0. 82 0. 86 0. 53 -0.24 
SF O. 84 0. 98 -0. 97 O. 78 0 .89 0 .80 0.06 
SR 0. 87 0. 97 -0. ,90 0. 88 0. 88 0. 62 -0. 12 
5 US 0. 54 o.  84 -0. 95 0. 64 -O. 50 0. 24 -0. 16 
LF 0. 17 0. 83 -0. ,50 0. 46 -0. 82 0. 38 0.36 
LR 0. 24 0. 52 -0. 85 0. 42 0. . 17 -0. , 10 -0.44 
SF -0. 47 o.  04 0. 18 0. 30 -0. 16 -0. 05 -0.03 
SR 0. 29 0. 66 -0. 46 -0. 06 -0. ,29 0. 29 -0.21 
•Correlation coefficients greater than O.70 and 0.82 are significants at the 0.05 and 0.01 level of 
probability, respectively. 
Table 25(continued) 
Breakage Major Total 
Weight of Specific Terminal Percentage suscepti- pericarp pericarp 
Seedlot Size 100 seeds Volume gravity velocity of purity bility injury injury 
US 
LF 
LR 
SF 
SR 
0.95 
0.78 
0.93 
0.84 
0.91 
0.94 
0.91 
0.97 
0.70 
0.90 
0.40 
0.64 
-0.40 
0.94 
0.75 
0.54 
0.55 
0.42 
-0. 14 
0.47 
0.95 
0.94 
0 .86  
0.82 
0.96 
-0.92 
-0 .66  
-0.91 
-0.56 
-0.90 
-0.97 
-0.75 
-0.79 
-O. 12 
-0.78 
-0.82 
-0.68 
-0.44 
-0.00 
-0.53 
US 
LF 
LR 
SF 
SR 
0.94 
0.89 
0.96 
0.92 
0.89 
0.93 
0.70 
0.75 
0.90 
0.65 
0 . 8 6  
0.40 
0.49 
0 . 8 1  
0.69 
0.52 
0.56 
0. 14 
0.56 
0.41 
0.96 
0 . 8 6  
0.81  
0.98 
0.84 
-0.94 
-0.82 
-0.97 
-0.93 
-0.93 
-0.97 
-0.95 
-0.96 
-0.96 
-0.92 
-0.88 
-0.83 
-0.91 
-0.82 
-0.88 
US 
LF 
LR 
SF 
SR 
0.93 
0.82 
0.91 
0 .86  
0.92 
0.92 
0.96 
0.73 
0.95 
0.92 
0.64 
0.60 
0.72 
0.27 
0.67 
0.57 
0.70 
0.82 
0.60 
0.63 
0.95 
1 .OO 
0.94 
0.91 
0.98 
-0.92 
-0.89 
-0.90 
-0.95 
-0.92 
-0.96 
-0.97 
-0.95 
-0.95 
-0.98 
-0.95 
-0.92 
-0.91 
-0.95 
-0.97 
to  
US 
LF 
LR 
SF 
SR 
0.88 
0.92 
0.92 
0.95 
0.97 
0.84 
0.91 
0.56 
0.89 
0.97 
0.52 
0.84 
0.47 
0.25 
0.82 
0.47 
0.32 
0.34 
0.84 
0.06 
0.93 
0.61 
0.97 
0.99 
0.94 
-0.64 
-0.77 
-0.91 
-0.85 
-0.92 
-0.98 
-0.95 
-0.97 
-0.98 
-0.95 
-0.97 
-0.96 
-0.91 
-0.97 
-0.88 
US 
LF 
LR 
SF 
SR 
0 . 8 8  
0.79 
0.47 
0.51 
0.42 
0.62 
0.09 
-0.27 
-0 .11 
-0.36 
0.32 
0.01 
0.48 
0 . 6 0  
0.01 
0. 17 
O. 13 
-0. 12 
-0.22 
-0.08 
0.98 
0 .80  
0.58 
O. 12 
0.50 
-0.70 
-0.01 
-0.55 
-0.01 
-0.66 
-0.81 
-0.52 
-0.77 
-O. 16 
-0. 19 
-0.67 
0.52 
-0.64 
0.32 
-0.76 
Table 26. Correlation coefficients of cold germination with physical and physiological properties, and 
chemical composition of seed corn separated by a gravity table» 
Standard Bulk Conductivity Field Protein Oil Starch 
Seedlot Size germination density mean emergence content content content 
1 US 0.  .93 0  .91 -0.  .83 0.  .74 0.  .99 O. 86 0.32 
LF 0  .92 0.  .91 -0.  .78 0  .59 0.  .84 0  .86 -0.46 
LR 0  .86 0  .76 -o.  .78 0  .36 0 .42 0.  .67 -0.76 
SF O.  66 0.  62 -o.  .40 0  .  15 0 .  51 .  0.  37 0 .  12 
SR 0.  .96 0.  .89 -0.  79 0  .61 0.  .64 0.  .88 -0.33 
2 US 0.  . 12 0  .  11 -0.  .59 0  .39 -O .01 -0 .  17 O. 10 
LF 0.  ,74 0.  .86 -0.  78 -0.  .07 0.  76 0.  .53 -0.67 
LR 0.  60 0.  .66 -o.  .52 0.  .50 0.  SO 0.  59 -0.29 
SF 0.  65 0.  .74 -o.  .71 0  .69 0.  .41 0.  .38 -0.  16 
SR 0.  .45 O .60 -0.  .77 O. 44 0.  . 12 0.  .31 -0.50 
3 US 0.  .85 0.  .76 -0.  .73 0.  .89 0.  .93 0.  91 0.48 
LF 0.  81 0.  .80 -0.  .89 0.  .70 0.  .55 0.  .77 -0.28 
LR 0.  .91 0  .97 -0.  .91 O. 72 0  .58 0.  .66 -0.  17 
SF 0 .  .93 0.  .90 -0.  95 0.  86 0.  86 0.  87 0.44 
SR 0 .  92 0.  .83 -0,  89 0.  .80 0.  91 0.  63 0.46 
4 US 0.  .95 0.  .83 -0.  .95 0.  .93 0.  .92 0.  65 0.36 
LF 0.  73 0.  76 -o.  88 o.  .48 0.  62 0.  43 0 .  16 
LR 0.  72 0.  79 -0.  64 0.  .50 0.  79 0.  57 0.24 
SF 0 .  .84 0.  .75 -0.  .90 0.  .43 0.  89 0.  .81 0.47 
SR O. 87 O. .87 -o.  .85 0  .91 0.  .73 0.  .59 -0.  10 
5 US 0.  .54 0.  .72 -0.  .43 0.  .62 0.  19 0.  27 0.21 
LF 0.  . 17 -0.  .03 -O. .54 0.  .38 -o.  .36 -0.  .05 0.02 
LR 0.  24 0.  .40 0.  00 0.  .39 -0.  56 -0.  .54 -0.83 
SF -0. 47 O. 74 -0. 75 -0.  29 -0.  .40 0. .28 0.23 
SR o .  29 0.  .23 -0. .28 0.  .65 -o.  23 -0.  05 -0.28 
•Correlation coefficients greater than 0.70 and 0.82 are significants at the 0.05 and 0.01 level of 
probability, respectively. , 
Table 26(continued) 
Breakage Major Total 
Weight of Specific Terminal Percentage suscepti- pericarp pericarp 
sdlot Size 100 seeds Volume gravi ty veloci ty of purity bi 1 i ty injury injury 
1 US 0 .91 0 .82 0. ,20 0. 21 0 .97 -0, .83 -0. 89 -0.67 
LF 0 .81 0 .84 0. ,68 0 .64 0 .93 -0 .81 -O, .64 -0.67 
LR 0. 70 0, .78 -0. ,43 O. 27 0 ,80 -0, .67 -0. 70 -0.40 
SF 0 .50 0 .32 0. ,67 0. 24 0 .73 -0, .12 -0. 45 -0.58 
SR 0. 87 0. 92 0. 67 0. 31 0, .92 -0, .88 -0. 82 -0.51 
2 US 0 .02 -0. . 15 0. 27 -0. . 13 0 .30 -0 .23 0. 04 0. 18 
LF 0. ,96 O. 70 0. 38 O. 77 O .71 -O. 79 -O. 88 -0.78 
LR 0. 63 0 .40 0. 52 -0. 48 O .40 -0 .54 -0. 53 -0.53 
SF 0. 75 0 .68 0. 83 0. ,08 0 .56 -0, .75 -0. ,61 -0.70 
SR O. 62 O. 73 -0. 26 O. 66 0. 69 -0. 57 -0. ,54 -0.21 
3 US 0 .80 0 .72 0. ,55 0. 36 0 .76 -0, .92 -0. 90 -0.84 
LF 0. ,75 0 .75 0. 55 0. ,37 0. 81 -0. ,79 -0. 81 -0.92 
LR 0. ,91 0 .65 0. 88 0. 73 0 .92 -0. 90 -0. 92 -0.87 
SF 0. 88 0 .94 0, ,33 0. ,53 0 .93 -0, .83 -0. 95 -0.91 
SR O. ,91 O. 96 0. ,59 0. ,55 0. ,90 -0, ,87 -0. ,94 -0.95 
4 US 0. ,82 0 .84 0. ,42 0. ,52 0 .87 -0 .57 -0. 88 -0.88 
LF O. ,69 O. ,58 0. ,86 o. 20 o. ,83 -0. 86 -0. 86 -0.76 
LR 0. ,65 0. 53 0. 59 0. ,41 0, 70 -0. 63 -0. 74 -0.76 
SF o.  67 0. 61 -0. ,02 o.  ,56 0, .83 -o.  51 -O. 77 -0.79 
SR 0. 87 0. ,83 0. 76 0. 15 0. 87 -0. 77 -0. ,89 -0.83 
5 US o.  71 o.  65 O. 10 0. 67 o.  ,56 -0, 75 -0. 70 -0.69 
LF -o.  05 -0. 19 0. ,45 -0. 70 0. ,04 0. ,06 o. 23 0.63 
LR 0. 44 0. , 17 0. ,39 -0. , 14 0. 47 -0. ,20 -0. ,36 -0.04 
SF o. 31 0. 35 o.  04 o.  84 o.  ,60 -o.  ,76 -o.  ,35 -0.67 
SR 0. 39 -0, 42 0. 32 0. 14 0. 19 -0. ,43 -0. ,06 -0.39 
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three for various seed properties measured along the discharge 
edge of the gravity table. This can also be extended to seed 
lot four. Good predictions of physiological quality can be 
made by measuring physical properties for the different 
fractions of the gravity table, when seed lots of poorer 
quality are to be separated. For seedlots one and two, the 
correlations were also high, although not to as consistent as 
for seedlot three. 
Seed lot five consistently showed poor correlations among 
seed properties. Only some seed sizes showed higher correla­
tions for some properties; a result that also was not consis­
tent for any size throughout all the physical or physiological 
properties. The uniformity of seed lot five made the separa­
tion of the seed in fractions by the gravity table poorer than 
for the other seed lots, as discussed in preceding sections. 
Regression Analysis 
Linear and quadratic regression models were used to 
analyze the variation in physical and physiological properties 
of seed corn along the discharge edge of the gravity table. 
The regression coefficients (interception and slope values) 
and the R= values for each seed lot and size of seed corn for 
the linear and quadratic regressions are shown in Tables Cl-
C5. 
The physical properties chosen for regression were bulk 
Table 27. Correlation coefficients of conductivity mean with physical and physiological properties, and 
chemical composition of seed corn separated by a gravity table» 
Standard Bulk Protein Field Cold Oil Starch 
a
 
0
 
Size germination densi ty content emergence germinat ion content contem 
1 US -0 ,74 -0 ,69 -O, ,81 -0 ,69 -0 ,83 -0 .62 0. 13 
LF -0 .93 -0, 82 -0 ,56 -0 .26 -0. ,78 -0 .67 0.45 
LR -O. 95 -0. 98 -o. ,69 -O ,69 -0 .78 -0 .96 0.58 
SF -0, .69 -0. ,42 -O. . 11 O ,07 -0. ,40 -0. , 19 0.25 
SR -0. 87 -0. ,87 -0. 
o
 
CO 
-0 ,81 -0, 79 -0, ,71 0.36 
2 US -0 .73 -0, ,75 -0. 49 -O ,85 -O. ,59 -0 ,43 0.25 
LF -0 ,65 -0 ,76 -0, .78 0 ,00 -0, 78 -0. ,74 0.42 
LR -0, 96 -o ,92 -0, .44 -0. ,93 -0, 52 -o, 77 -0.52 
SF -O. 96 -0. 95 -0, 62 -0. 57 -0. 71 -0, .05 0.53 
SR -0. 82 -0. 93 0. 01 -0. ,82 -0. 77 -0, .42 0.59 
3 US -0, .95 -0. 93 -O, 69 -0. ,52 -0. 73 -0. 84 -0.21 
LF -0. 97 -0. 92 -0, 62 -0. ,64 -0, .89 -0, .79 0.25 
LR -0. 84 -0. ,88 -0. 48 -0. ,54 -0. ,91 -0. 66 0.23 
SF -0, 99 -0, 92 -0. 90 -0. ,87 -o. ,95 -0. 89 -0.39 
SR -0. ,98 -0. 91 -0. 93 -o.  91 -o.  89 -0. 64 -0.24 
4 US -0. 99 -o.  89 -0, .89 -0. 93 -o.  95 -o. 65 -0.27 
LF -0. ,89 -0. 87 -0. 68 -0. 52 -0. 88 -0, 23 -0. 11 
LR -0. 79 -o. 73 -o. 68 -0, 82 -0. 64 -o.  83 0. 13 
SF -0. ,97 -0, .92 -0, .89 -0. ,65 -0. 90 -0, .83 -0. 18 
SR -o.  ,90 -0. 91 -o.  75 . -0. ,96 -0. 85 -0, .45 -0. 15 
5 US -0. ,95 -0, 84 0. 61 -0. 59 -0, 43 -0, 21 0. 12 
LF -o. 50 -0. . 14 o.  63 -O, .34 -0, .54 -o.  15 -O. 10 
LR -0. 85 -0. 44 -o.  23 -0. 52 0. 00 -0. 42 -0.01 
SF 0. 18 -0. 74 -0. 03 0. 50 -0, .75 0. 24 0. 19 
SR -0. 46 -0. 92 0. 59 -o.  25 -0. 28 -0, 01 0.36 
•Correlation coefficients greater than 0.70 and 0.82 are significants at the 0.05 and 0.01 level of 
probability, respectively. 
Table 27(continued) 
Breakage Major Total 
Weight of Specific Terminal Percentage suscepti- pericarp pericarp 
Seedlot Size 100 seeds Volume gravity velocity of purity bi1i ty injury injury 
US 
LF 
LR 
SF 
SR 
-0.71 
-0.76 
-0.91 
-0.33 
-0.89 
-0.66 
-0.87 
-0.97 
-0.20 
-0.73 
-0.36 
-0.45 
0.37 
-0.64 
-0 .81  
-0. 16 
-0.62 
-0.38 
0.51 
-0.20 
-0.85 
-0.77 
90 
46 
93 
0.71 
0.43 
0.97 
0.06 
0.83 
0.73 
0 . 8 6  
0.84 
-0.32 
0.87 
0 . 6 6  
0.66 
0.48 
-0.25 
0.53 
US 
LF 
LR 
SF 
SR 
US 
LF 
LR 
SF 
SR 
-0.71 
-0.68 
-0.90 
-0.88 
-0.96 
-0.94 
-0.84 
-0.82 
-0.88 
-0.89 
-0.54 
-0.31 
-0.70 
-0.96 
-0.92 
-0.85 
-0.94 
-0.64 
-0.97 
-0.91 
-0.80 
-0.24 
-0.51 
-0.91 
-0.28 
-0.63 
-0.64 
-0.61 
-0.31 
-0.61 
-0.53 
-0.33 
-0.04 
-0.57 
-0.44 
-0.54 
-0.64 
-0.61 
-0.56 
-0.65 
-0.76 
-0.85 
-0.68 
-0.90 
-0.86 
-0.97 
-0.96 
-0.97 
-0.95 
-0.94 
0.82 
0.89 
0.98 
0.91 
0.90 
0.85 
0.88 
0.78 
0.90 
0.93 
0.59 
0.75 
0.97 
0.92 
0.84 
0.87 
0.97 
0 .80  
0.97 
0.95 
0.53 
0.63 
0.79 
0.84 
0.63 
0.92 
0.94 
0.70 
0.96 
0.94 
W 
to 
US 
LF 
LR 
SF 
SR 
-0.87 
-0.81 
-0.64 
-0.88 
-0.88 
-0.80 
-0.78 
-0.71 
-0.79 
-0 .82  
-0.49 
-0.89 
-0 .26  
-0 .08 
-0.58 
-0.55 
-0.28 
0.02 
-0.75 
0.03 
-0.92 
-0.77 
-0.74 
-0.97 
-0.95 
0.61 
0.83 
0.72 
0.74 
0.78 
0.97 
0.95 
0 . 6 6  
0.93 
0.91 
0.96 
0.92 
0.58 
0.94 
0,78 
US 
LF 
LR 
SF 
SR 
-O.BB 
0.01 
-0.32 
-0.42 
-0.89 
-0.57 
0. 13 
0.34 
-0.62 
-0.08 
-0.34 
-0.31 
-0.51 
-0.37 
-0.34 
-O. 16 
0.45 
-0. 18 
-0.71 
-0.05 
-0.92 
-0.34 
-0.57 
-0.63 
-0.96 
0 . 6 6  
-0. 17 
0.79 
0.75 
0.89 
0.78 
0.55 
0.81  
0.17 
0.53 
0.73 
-0.46 
0.70 
0.26 
0.47 
Table 28. Correlation coefficients of field emergence with physical and physiological properties, and 
chemical composition of seed corn separated by a gravity table» 
Standard Bui k Conduct ivity Protein Cold Oil  Starch 
a
 
0
 
Size germi nat ion densi ty mean content germinat ion content contem 
1 US 0 .81 0, .85 -0 .69 0, .75 0 .74 0 .72 0.24 
LF 0 .51 0, .69 -0 .26 0 .78 0 .59 O .45 O. 19 
LR 0 ,64 0. ,73 -0 ,69 0. ,36 0, ,36 0, ,78 -0.63 
SF 0 .43 0 ,64 0 ,07 -O , 15 O, , 15 0, 55 -0.47 
SR 0 ,67 0 ,74 -0 .81 0, 78 0, ,61 0, 70 -0.21 
2 US O. ,84 O, 84 -0, 85 0, ,64 0, ,39 0. ,61 -0.20 
LF -0 ,03 0. 02 O ,00 O, ,01 -0. ,07 -0. , 11 0.40 
LR O. ,83 0. ,86 -0, 93 0. ,32 0, 50 0. ,61 0.52 
SF 0. 51 0. ,48 -O. ,57 O. , 15 0. 69 O, ,39 -0.03 
SR 0. 82 0. 92 -0. ,82 0. ,06 0. ,44 0. ,54 -0.37 
3 US 0. 70 0. ,56 -0. ,52 0. ,92 0, ,89 0. ,84 0.71 
LF 0. 64 0. 51 -0. ,64 0, 10 0. 70 0. 49 -0.33 
LR 0. 55 0. ,73 -O. ,54 0. ,40 0. 72 0. 24 -0.34 
SF 0. 84 0. ,84 -O. ,87 0. ,75 0. ,86 0. 68 0.39 
SR 0. 91 0. 82 -0. 91 0. ,88 0. 80 0. ,55 0.32 
4 US 0. ,94 O. 79 -0. 93 0. 84 O. 93 0. 64 0.39 
LF 0. ,34 0. 28 -0. 52 0. , 18 0. 48 0. 21 0.34 
LR O. 82 O. 72 -O. 82 O. 54 O. 50 0. 58 -0.39 
SF 0. 78 O. 86 -0. 65 0. 65 O. 43 0. 52 -0.39 
SR 0. 88 0. 93 -0. 96 0. 81 0. 91 0. 46 -0.04 
5 US O. 64 0. 83 -o. 59 -O. 30 0. 62 0. 24 0.01 
LF 0. 46 0. 56 -0. 34 -0. 23 0. 38 0. 06 0. 14 
LR 0. 42 0. 87 -0. 52 -0. 23 0. 39 0. 34 -0.09 
SF 0. ,30 0. ,05 0. ,50 -0. 40 -0. 29 -0. 05 -0.29 
SR -0. 06 0. 06 -0. 25 0. 11 0. 65 0. 20 0.07 
•Correlation coefficients greater than 0.70 and 0.82 are significants at the 0.05 and 0.01 level of 
probability, respectively. 
Table 28(continued) 
Breakage Major Total 
Weight of Specific Terminal Percentage suscepti- pericarp pericarp 
Seedlot Size 100 seeds Volume gravity velocity of purity bility injury injury 
US 
LF 
LR 
SF 
SR 
0.87 
0.61 
0.64 
0 .66  
0.77 
0.92 
0 .60  
0.74 
0.54 
0.53 
0.73 
0.93 
-0.36 
0.63 
0.87 
0.35 
O. 19 
0.87 
0.45 
-0.09 
0.79 
0.71 
0.55 
0.63 
0.73 
-0.90 
-0.73 
-0.80 
-0.70 
-0.71 
-0.83 
-0.01 
-0.42 
-0.56 
-0.89 
-0.76 
-O. 15 
0.22 
-O. 16 
-0.54 
US 
LF 
LR 
SF 
SR 
US 
LF 
LR 
SF 
SR 
0.71 
-0.09 
0.84 
0.39 
0.89 
0.59 
0.41 
0.76 
0.79 
0 .86  
0.73 
-0.34 
0.70 
0.65 
0.87 
0.56 
0.56 
0 .62  
0 .86  
0.78 
0.67 
0.65 
O.SO 
0.52 
0.39 
0.41 
0.30 
0.79 
0 .20  
0.58 
0.28 
-0.60 
-0.24 
0.29 
0.29 
0.28 
0.47 
0.35 
O. 19 
0.60 
0.92 
O. 16 
0.57 
0.36 
0.90 
0.62  
0.68 
0.50 
0.94 
0.89 
-0.95 
-O. 19 
-0.91 
-0.58 
-0.88 
-0.78 
-0.64 
-0.48 
-0.77 
-0.80 
-0.76 
O. 19 
-0.91 
-0.32 
-0.92 
-0.81 
-0.55 
-0.77 
-0.90 
-0.84 
-0.56 
O. 11 
-0.65 
-0.49 
-0.71 
-0.69 
-0.69 
-0.73 
-0.92 
-0.84 
W 
US 
LF 
LR 
SF 
SR 
0.75 
O. 17 
0 .68  
0 .88  
0.90 
0.75 
0.47 
0.86 
0.93 
0.86 
0.63 
0.34 
0.29 
0.64 
0.66 
0.32 
-O. 12 
0.07 
0.75 
0. 16 
0.78 
O. 19 
0.86 
0.75 
0.88 
-0.58 
-O. 15 
-0.68 
-0.90 
-0.84 
-0.89 
-0.35 
-0.69 
-0.85 
-0.95 
-0.89 
-0.32 
-0.57 
-0.82 
-0.87 
US 
LF 
LR 
SF 
SR 
0.74 
0.41 
0.84 
0.33 
0.35 
0.70 
-0.20 
O. 13 
0.24 
-0.40 
0.69 
0.29 
0 .21  
0.42 
0.27 
0.54 
O. 11 
0.55 
-0.31 
-0.33 
0.76 
0.78 
0.95 
O. 13 
0.08 
-0.58 
-0.35 
-0.43 
O. 14 
-O. 13 
-0.56 
-0.44 
-0.68 
-0.53 
-0.23 
-0.37 
0.55 
-O. 12 
0.02 
0. 10 

1 3 5  
SEED LOT 1; UNSIZED 
N 7fi0 
830 
820 
810 
B800 
I K 790 
0 E 780 M 
I 770 
* 760 
750 
740 
SEED LOT 1; LARGE 
40 I SO 
46.3 
.0 Tlo" 
15.5 
- r r r-T 1 1 r 
30 49 I 50 60 70 | 
46.3 77. 
DISrANCC(s of lolol length) OI5a>lC£(t el lol«l 
SEED LOT 1: SMALL FLAT 
820 
815 
810 
790 
Y 775 
770 
765 
760 
100 
77.1 96 3 
OISTAr<C£(t el lelal length) 
SEED LOT 1; SMALL RO 
120 
810 
y 830 
790 
Ï 770 
750 
15.5 46.3 77.1 
OlSÎAHCEd of lolil Itnglh) 
Figure 23. Linear and quadratic regression of bulk density of 
various sizes of seed corn along the discharge edge 
of the gravity table. Seedlot 1 

SEED LOT 1; LARGE FL\T SEED LOT 1; LARGE ROUND 
T: 
M.i  
43 I 50 
46.3 
60 70 \TO 
77.1 
M r^ oo 
96.3 . 
840 
830 
820 
8 810 
I 
K 800 
D 
E 790 
N 
I 780 
f  
* 770 
760 
750 
,0 TT"T"' 
l$.S 
—r —T 1— 
40 I 50 
46.3 
60 70 I 80 
77.1 
-r r-
90 I 100 
86.3 
Disrm(i ot Ut«l tinjlh) ol ioUl l#mglh) 
SEED LOT 1; SMALL ROUND 
*: -r r-T 
40 I 50 
46.3 
60 
—r— 
70 
77.1 
0ISTANCC(| or loi,I lifiglh) 
90 I 100 
96.1 
nsity of 
arge edge 

136 
SEED LOT 2: UNSIZED SEED LOT 2; LARGE FL/V 
840 
820 
y m  
800 
S 790 
Y 780 
770 
750 r 
100 
46.3 IS.S 
840 
810 
l 800 
T 790 
780 
770 
15.5 46.3 77.1 
DISÎA»Cn> Ol loloi len^lh) OlSr^iCn* ol (eUI 
SEED LOT 2; SMALL FLAT SEED LOT 2; SMALL ROU: 
ts.s 
40 I 50 
46.3 
840 
820 
B 
U 8)0  
dBOO 
s 790 
I 
Y 780 
770 
760 
IS.S 46.3 
60 "to I 10 
V A  
OIStA!ICC(> el lolol lingth) OiSIANCC(i ol lolol linglh) 
Figurs 2 k .  
of the gravity table. Seedlot 

SBED LOT 2; LARGK ROUND 
8:0 
B20 
810 
I 800 
T 790 
780 
770 
100 
IS.S 96.3 
OtSTAriCC(i el lelol Un^lh) 

1 3 7  
SEED LOT 3: UNSIZED 
DISIANCC(< «I Islol Itnjth) 
SEED LOT 3; LARGE FLAT 
70 I 80 
77.1 
ClSimit «I 1,1,1 lin^lh) 
SEED LOT 3; SMALL ROUND SEED LOT 3; SMALL FLAT 
DlStmtl ol I,lui linqlh) DIStWEd ol Idol loigth) 
Figure 25. Unear^and^quadratl=_^regrg.p 
of the gravity table. Seedlot 3 

SEED LOT 3; LARGE ROUND SEED LOT 3; LARGE FLAT 
DiSTA.*tCc{> of lotat length) 0I5IWCE(* #1 lil«l length) 
SEED LOT 3; SMALL ROUND 
IT 0 70 I BO SO I 100 
«1 77.1 96.J 
DISIAN:C(i al lelol linglh) 
;ity of 
:ge edge 

IS.5 
1 3 0  
SEED LOT 5; UNSIZED 
OlSUHCEH «( l»l»l («"llKl 
SEED LOT 5; LARGE Fi 
855 
B850 
Ï  
d8<5 
H  
Î m  1  
T 
835 
83Q 
10 I 20 
15.5 
40 I 50 
46.J 
OlSrmft •! iol«l 
SEED LOT 5: SMALL FLAT 
DISrAfiCed ol (gUl l,nglh) 
SEED LOT 5; SMALL ROUNE 
860 
855 
850 
U 845 
K 
0 8O 
S 835 
1 
I  
Y 830 
825 
820 
TT 
15.5 
"To I 50 
4 6 )  
lo Tâo 
77.1 
DISIlNCCCi ol lolal linglh) 
Figure 27. Linear and quadratic regression of bulk density of 
various sizes of seed corn along the discharge edge 
of the gravity table. Seedlot 5 

SEED LOT 5; LARGE FLAT 
40 I 5» 
< 6 . ]  
10 I to 
77.1 
90 I 100 
9S.] 
SEED LOT 5; LARGE ROUND 
Mor 
«55 
I  m  
Ï  
D :'5 
t  
n 
I 
T 
W5 
15.5 
- 1  — r —  
40 I 50 
46.} 
70 I 80 
77.1 
93 I 100 
;s 1 
DIS[AflCC(i II lolal Imgltil OISItïCed c( lolti 
SEED LOT 5; SMALL ROUND 
—I ;—»— 
*0 1 io 
<8.3 
SO 
7;.I 
100 
36.3 
OlSrANCEC* ol lot«l 
ty of 
e edge 

1 3 9  
8» 
840 
830 
g 820 
U l 810 K 
pBCO 
S 
} 780 
Y 
770 
Î63 
750 
(0 1 20 
JS.S 
SEED LOT 4; UNSIZED 
40 1 50 
4S.3 
(0 70 I 80 
77.1 
90 1 IGO 
S6.3 
SEED LOT 4; LAR 
?0 30 
15 5 
40 i 50 
<S.3 
DtSTANCC{t ol Ulol len^lh) 0:STAS:E(: ot (Btol U 
SEED LOT 4; SMALL FLAT SEED LOT 4; SMAl 
850 
EO 
823 
8:0 
B8,0 
833 
733 
;s3 
770 
760 
753 
743 
730 
I 30 30 40 I 50 » 70 
15.5 48.3 
D!STANCC(* ot toloi Itnglh) 
CISTAHCtli o t  \ 9 \ t \  I 
of the gravity table. Seedlot 

SEED LOT 4; LARGE FLAT 
40 I 50 
<5.} 
70 1 89 
77.1 
90 I 100 
96.J 
SEED LOT -t; LARGE ROUND 
0!SrAS:C(i ol totol Utglh) 
OlSUNCtt* et tolel length) 
SEED LOT 4; SMALL ROUND 
—I—I 1 1 [—1 r — ]—r 
I 50 63 70 I SO 93 I 100 
46.J 77.1 36.3 
OlSTANCCd #1 telfll lemglh) 
ty of 
e edge 

1 4 0  
density, weight of 100 seeds, purity percentage, breakage 
susceptibility, and major pericarp injury. These properties 
were chosen because they were significant "t the 0.05 level of 
probability. Breakage susceptibility and major pericarp 
injury were also consistently high for all seed lots except 
seed lot five (Tables C1-C5). 
The physiological properties chosen for regression were 
standard germination, cold germination, and conductivity. 
Standard germination was most consistently significant (p 
<0.05) for all seed lots, while cold germination, conduc­
tivity, and field emergence had consistently high regressions 
values for all seed lots except seed lot five (Tables C6-C9). 
Among all physical properties, bulk density was found to 
have the highest correlation with standard and cold germina­
tion. The variation of bulk density and the corresponding 
linear and the quadratic fit is shown, in graphical form in 
Figures 23 to 27. Note the strong linear and quadratic 
relationship fit with high R= values. Also note that the 
equations were developed using the distance along the 
discharge edge expressed as a percent of the total length of 
the discharge edge. The equation, therefore, applies for any 
make or model of gravity table. 
Quadratic curves fit better for all the seed properties 
although the linear equations are simple to use. The equa­
tions shown in Tables C1-C9 would be of interest if the seed 
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conditioners want to predict the physical condition and 
physiological quality of the seed corn along the discharge 
edge of the gravity table deck and if the conditions and 
characteristics of the seed lots and sizes to be separated are 
similar to those used in this study. Similar equations can be 
developed by the seed companies with their own genetic 
materials for "in-house' quality control procedures. 
The rate of increase in bulk density along the discharge 
edge of the gravity table ranged from 94 to 167 kg/m® for seed 
lot 3 which had the poorest seed quality initially. For seed 
lot 5, the corresponding range was 15 to 22 kg/m®. The 
maximum difference in bulk density along the discharge edge is 
therefore clearly seed lot-dependent. The conditioner can, 
however, adjust the gravity table until the bulk density 
difference between the heavy and light fraction is maximized 
which clearly indicates the optimum adjustment of the gravity 
table for that specific seedlot. 
Operation and Adjustment of the Gravity Table 
The capacity of the pressure type gravity table varied 
from 1.7 to 2.8 t/hr, the average being 2.3 t/hr (Table 29). 
The suction-type gravity table capacity varied from 1.8 to 2.9 
t/hr, the average being 2.4 t/hr (Table 30). Both the gravity 
tables, therefore, operated in a similar capacity for the seed 
lots included in this study. 
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Table 29. Final machine adjustments for each seed lot of seed 
on the pressure type gravity table in 1985 
Seed Capacity Air adjustment Slope (degrees) Speed 
lot Sizes (t/hr) (knob rev.) end side (rpm) 
1 2 3 4 
1 US 2.8 64 20 0 0 2 50' 3 50 ' 635 
LF 2.7 60 35 5 5 2 50' 3 50' 675 
LR 2.2 70 30 18 5 2 50' 3 50 ' 635 
SF 2.5 58 15 7 6 2 50' 3 50' 635 
SR 2.4 70 40 5 9 2 50' 3 50' 675 
2 US 1.9 70 30 15 5 2 50' 3 50' 635 
LF 2.8 64 20 0 0 2 50' 3 50' 675 
LR 2.4 70 40 10 0 2 50' 3 50' 635 
SF 2.5 70 25 20 10 2 50' 3 50' 640 
SR 2.7 70 45 8 9 2 50' 3 50' 635 
3 US 2.4 68 20 0 0 2 50' 3 50 ' 635 
LF 1.7 63 25 5 5 2 50' 3 50' 630 
LR 1.9 74 30 5 5 2 50 ' 3 50' 640 
SF 2.4 72 20 5 5 2 50' 3 50' 635 
SR 2.3 78 25 5 5 2 50' 3 50' 635 
4 US 1.9 78 20 0 0 2 50' 3 50' 635 
LF 2.1 70 25 0 0 2 50' 3 50' 635 
LR 2.1 75 35 8 5 2 50' 3 50' 600 
SF 2.6 70 15 20 10 2 50' 3 50' 640 
SR 2.4 70 30 0 0 2 50' 3 50' 630 
5 US 1.9 70 35 5 0 2 50' 3 50' 640 
LF 2.3 78 25 24 15 2 50' 3 50' 640 
LR 2.4 78 40 15 10 2 50' 3 50' 615 
SF 2.3 70 30 10 10 2 50' 3 50' 640 
SR 2.2 78 30 10 15 2 50' 3 50' 640 
Table 30* Final machine adjustments for each seed lot of seed corn on 
the suction-type gravity table 
Seed Capacity Air Slope (degrees) Speed Posts (Position*) 
lot Sizes (t/hr) (pos.-) side end (rpm) feed cul 1 front 
1 US 2.0 6.25 0 50' 8 0' 552 5.6 1.8 2.8 
LF 1.9 6.75 0 50' 7 50' 552 5.6 4.0 2.5 
LR 2.5 7.50 0 50' 7 50' 552 5.6 2.2 2.5 
SF 1.8 5.75 0 50' 8 0' 552 5.6 1.8 2.8 
SR 2.1 7.50 0 50' 8 0' 552 5.6 2.8 2.8 
2 US 2.5 7.50 0 50' 7 50' 552 5.6 4.0 2.5 
LF 2.6 6.50 0 50' 7 40* 662 6.6 4.0 2.6 
LR 2.4 6.75 0 50' 7 40' 552 5.6 2.4 2.5 
SF 2.B 7.00 0 50' 7 30' 552 5.6 3.8 2.5 
SR 2.9 7.50 0 50' 7 50' 552 5.6 4.6 2.5 
3 US 2.5 6.25 0 50' 7 50' 552 5.6 2.3 2.5 
LF 2.0 6.25 0 50' 7 50' 552 5.6 2.8 2.5 
LR 2.5 7.25 0 50' 7 50' 552 5.6 2.4 2.5 
SF 2.3 5.75 0 50' 7 50' 552 5.6 2.5 2.5 
SR 2.6 6.75 0 50' 7 50' 552 5.6 2.5 2.5 
4 US 2.4 6.75 0 50' 7 50' 552 5.6 2.5 2.5 
LF 2.2 7.00 0 50' 7 30' 552 5.6 3.8 2.5 
LR 2.4 6.75 0 50' 7 50' 552 5.6 2.4 2.5 
SF 2.4 7.00 0 50' 7 30* 552 5.6 3.8 2.5 
SR 2.5 7.50 0 50' 7 50' 552 5.6 2.4 2.5 
5 US - 6.75 1 0' 8 0' 552 5.2 5.0 2.5 
LF 2.5 6.50 1 0' 8 0' 552 5.2 4.2 2.5 
LR 2.8 7.25 1 0' 8 0' 552 5.2 2.4 2.5 
SF 2.5 6.50 1 0' 8 0' 552 5.2 5.0 2.5 
SR 2.6 6.75 0 50' 7 40' 552 5.0 4.0 2.2 
"Position can vary according to the model machine. It is included 
to illustrate if more or less air was used when the number recorded is 
higher or lower, respectively. 
''The higher the position value, the more the throw of material on 
the side where the post is located. 
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The capacity recommended by the manufacturers for the 
pressure-type (Oliver, model 50) gravity table Is 1.6 t/hr and 
up to 2.0 t/hr for the suction-type (Forsberg, model 40 VM) 
gravity table. The recommended capacities were at the low end 
of the capacity ranges obtained in this study without 
adversely affecting the separation. The seed conditioners and 
the seed plant designers can therefore confidently use the 
manufacturer's figures for seed corn. 
The pressure-type gravity table used In this study has a 3 
fan system. Fan number one is located under the 
stratification zone of the deck and more air is usually 
necessary at that area to stratify the material. There was a 
tendency for round sizes of seed corn to need more air than 
flat sizes in the stratification zone (Table 29). Also, the 
second fan that affects the separation zone (the area directly 
after the stratification zone) needed to be more open for 
round sizes than for flat seed corn. 
Fan number three affects the zone close to the discharge 
edge of the deck. Much less air was needed in this area and 
it varied according to the quality of the material being 
separated and the amount of discard to be removed. The more 
the air in this area, the more seed was in the discard. 
The only tendency observed in the eccentric speed 
(rpm)adjustment was in relation to the large round size of 
seed corn. This size usually required less speed than the 
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other sizes of corn when the pressure-type of gravity table 
was used (Table 29). 
The air adjustment of the suction-type showed the same 
tendency as the pressure-type gravity table, i.e., the round 
kernels needed more air than the flat kernels of seed corn 
(Table 30). 
The slope of the suction-type gravity tables is a 
different and more complicated adjustment than the slope 
controls of the pressure-type gravity table. The cranks 
located on the opposite end of the discharge edge of the 
gravity table (back) control the end tilt of the deck. The 
elevation adjustment controls the side tilt of the deck by 
moving the base or shoe which holds the deck. The side tilt 
is also affected by the front post adjustment. 
There was some difficulty in covering the highest side of 
the deck in the suction-type gravity table. Maximum eccentric 
speed (Table 30) was used for every run and the front post was 
adjusted to allow maximum thrust to the highest side where the 
heavy material was discharged. The side tilt was also set in 
the minimum position (Table 30) to allow coverage of the 
highest side (point) of the deck. With these adjustments to 
cover the point region, sometimes the low side of the deck 
became empty of seeds. The low side of the deck was kept 
covered with seeds by readjusting the air and the cull post. 
The percentage of material discharged at each fraction of 
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the gravity table are shown in Tables 31 and 32 for the 
pressure-type and suction-type of gravity tables, 
respectively. 
For the pressure type gravity table, heavy material varied 
from 30.9 to 46.3% and the discard from 3 to 9.3% (Table 31). 
For all seed lots, the smallest percent of discard material 
was obtained from the small round seed corn. There was also a 
corresponding increase in the heavy fraction for the small 
rounds. The small flats were observed to produce the least 
amount of heavy fraction. The medium heavy fraction varied 
from 27.9 to 31.6% and 19.1 to 27.9% variation was obtained 
for the medium lights. 
The suction type gravity table exhibited a different 
pattern as compared to the pressure type (Table 32). The 
heavy fraction was almost the same or slightly less than the 
intermediate fractions, indicating the difficulty of covering 
the highest side of the deck in that particular machine. The 
medium light fraction ranged from 22.1 to 38.6% and was 
usually higher than the corresponding figure for the pressure 
type gravity table. 
The amount of light fraction from both gravity tables, in 
general, match each other and with the standards of the seed 
corn industry in terms of discard. When seedlot five was 
separated on the suction type gravity table, some difficulty 
was experienced in covering the high side of the deck (heavy 
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Table 31. Percentage of seed corn discharged in each fraction 
of the pressure type gravity table 
Seed Sizes Heavy Medium heavy Medium light Light 
lot (%) (%) (%) (%) 
US 
LF 
LR 
SF 
SR 
4 0 . 0  
3 9 . 6  
4 2 . 1  
3 5 . 5  
4 4 . 8  
2 8 . 2  
2 8 . 9  
2 8 . 5  
3 1 . 6  
2 8 . 3  
2 5 . 4  
2 3 . 8  
2 2 . 1  
2 6 . 2  
2 0 . 7  
6 . 4  
7 . 6  
7 . 4  
6 . 7  
6 . 2  
US 
LF 
LR 
SF 
SR 
4 0 . 3  
4 0 . 3  
4 0 . 0  
3 4 . 9  
4 5 . 0  
2 8 . 5  
2 9 . 7  
3 0 . 6  
3 1 . 1  
2 9 . 0  
22.0 
2 3 . 1  
2 4 . 5  
2 6 . 6  
2 3 . 0  
9 . 2  
6 . 9  
4 . 9  
7 . 5  
3 . 0  
US 
LF 
LR 
SF 
SR 
4 2 . 7  
4 2 . 8  
3 8 . 6  
3 6 . 9  
4 4 . 7  
2 9 . 4  
2 8 . 1  
3 0 . 4  
3 0 . 1  
3 0 . 8  
2 0 . 6  
2 1 . 1  
2 2 . 4  
2 4 . 8  
1 9 . 1  
7 . 3  
7 . 9  
8 . 6  
8 . 3  
5 . 4  
US 
LF 
LR 
SF 
SR 
4 4 . 2  
4 0 . 9  
3 7 . 8  
3 6 . 6  
4 2 . 4  
2 7 . 9  
2 8 . 1  
3 1 . 2  
2 9 . 1  
2 9 . 4  
2 0 . 4  
2 1 . 7  
2 7 . 9  
2 7 . 6  
2 2 . 4  
7 . 5  
9 . 3  
6 . 2  
6 . 7  
5 . 9  
US 
LF 
LR 
SF 
SR 
3 8 . 5  
3 4 . 5  
3 2 . 0  
3 0 . 9  
4 6 . 3  
2 9 . 6  
3 0 . 9  
3 1 . 2  
3 1 . 5  
2 6 . 0  
2 5 . 2  
2 8 . 8  
3 0 . 0  
3 0 . 5  
2 3 . 0  
6 . 7  
5 . 8  
6 . 8  
7 . 0  
4 . 7  
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Table 32. Percentage of seed corn discharged In each fraction 
of the suction type gravity table 
Seed Classes of Heavy Medium heavy Medium light Light 
lot seed corn (%) (%) (%) (%) 
US 35.5 30.1 27.0 4.4 
LF 30.1 27.2 36.9 5.8 
LR 29.3 30.7 34.3 5.8 
SF 38.8 32.5 23.1 5.6 
SR 30.8 32.4 31.1 5.7 
US 23.9 33.1 38.0 5.1 
LF 21.7 33.3 38.6 6.4 
LR 28.5 35.1 30.4 6.1 
SF 24.6 33.3 34.6 7.6 
SR 24.6 35.0 35.9 4.5 
US 29.7 31.1 31.1 8.2 
LF 28.4 30.9 34.1 6.7 
LR 30.2 30.3 32.0 7.9 
SF 28.0 33.5 32.5 5.9 
SR 29.0 30.6 32.7 7.8 
US 30.3 32.6 30.8 6.3 
LF 25.5 32.9 33.5 8.1 
LR 29.3 34.0 29.4 7.4 
SF 28.5 27.7 37.8 6.0 
SR 29.6 31.9 33.0 5.5 
US - - -
LF 30.6 28.5 29.6 11.3 
LR 37.1 25.3 26.3 13.3 
SF 34.3 26.9 31.9 6.9 
SR 24.8 31.0 32.4 11.8 
•Malfunctioning of the capacity measurement equipment. 
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fraction) resulting in a higher percentage of discard (see 
data for LF, LR, and SR in Table 32). 
Further research is recommended in the following areas: 
1. This research was conducted with optimum adjustment of 
the gravity tables. Research on the effect of various 
adjustments of the physical and physiological quality of 
fractions along the discharge edge of a gravity table can be 
very helpful to the seed industry. 
2. The adjustments of the gravity tables need to be made 
easier for the gravity table operator by using modern sensing 
and computer technology. 
3. Conditioning of the unsized seeds, on a gravity table, 
in this study, provided satisfactory separation. Further 
investigation is recommended to determine the possibility of 
sizing operation following the separation of unsized seed on a 
gravity table. 
4. Seek the best method of reconditioning the medium 
light fraction to recover the good seeds from the fraction. 
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SUMMARY AND CONCLUSIONS 
Five different sizes of seed corn (unsized, large flat, 
large round, small flat, and small round) were conditioned 
through two types of gravity tables (pressure type and suction 
type) to obtain four different fractions (heavy, medium heavy, 
medium light, and light) from the discharge edge of the 
gravity tables. Five lots of three different varieties of 
seed corn grown in different locations in the state of Iowa 
were included in the study. In seed lots of high initial seed 
quality or uniform in physical properties, the gravity table 
did not differenciate the fractions as well as seed lots of 
lower quality or with a wide variation in physical properties. 
A total of sixteen physical and physiological properties, 
and chemical composition of the seed fractions were measured 
and correlated to determine the effectiveness of the gravity 
table in improving the quality of the seed corn. 
Both gravity tables, the pressure type and the suction 
type, performed similarly as indicated by the fact that the 
fractions produced by each one had similar physical and 
physiological properties. 
Large and small flat seed corn were better in quality than 
unsized and large and small round seed corn. Round seeds were 
severely damaged as shown by the injuries to the pericarp 
resulting in lower physiological quality. 
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The gravity table was efficient in separating the seed 
corn into fractions of different quality along the discharge 
edge of the gravity table deck. The fractions closer to the 
high side of the discharge edge were heavier, bigger and were 
better in physiological quality compared to the fractions 
closer to the low side. The heavier fractions of seed also 
were consistently better in physical and physiological 
properties than the original condition of the seed lot. The 
gravity table was efficient in improving the physical and 
physiological quality of the seed corn. However, when seed 
lots of high initial quality are to be separated by a gravity 
table, only marginal improvement in seed quality was obtained. 
The light seed discharged from the gravity table accounted 
for about 7% of the seed fed into the machine and did not meet 
the minimum requirement for seed. This fraction was the 
lowest in bulk density, was more brittle, more mechanically 
damaged, and was poorer in physiological quality (standard 
germination, cold germination, conductivity, and field 
emergence). This fraction must be discarded for seed pur­
poses. 
The seed of the medium light fraction had a typical 
performance of a "middling" product discharged by a gravity 
table being in an intermediate position between the heavier 
and the lighter fractions. This seed may be re-conditioned 
through the gravity table to recover fractions of acceptable 
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seed quality. 
The bulk density consistently decreased from the high side 
of the gravity table deck to the low side. Specific gravity 
of the seed fractions, although statistically significant, 
ranged from 1.29 to 1.31 along the discharge edge. This small 
variation was due to the high relationship between weight and 
volume of the seed fractions. 
Good correlations were obtained among standard germina­
tion, cold germination, conductivity, and field emergence. 
For fractions within a size from a seedlot, the association 
among these physiological properties was even greater than the 
combined data. Prediction equations used to calculate the 
variation in seed properties from the heavy to the light 
fractions were also more precise when calculated by seed lot 
and by size. Because of the strong effect of seed lot 
(variety, year of production, location), and size, the seed 
conditioner must analyze each size of seed corn from each seed 
lot as a separate lot when a gravity table is to be used. 
Bulk density was the physical measurement best correlated 
with the physiological condition of the seed separated by the 
gravity table. The seed industry is strongly encouraged to 
use this easy measurement to determine the effectiveness of 
the gravity table operation on their seed corn lots. 
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APPENDIX A: TABLES TO "ANALYSIS OF VARIANCE" 
Table Al. Analysis of variance for physical properties of 
seed corn separated by a gravity table 
F values 
Source of 
variation d.f. 
Bulk 
density 
Weight of 
100 seed Volume 
Specific 
gravity 
Block (B) 4 595.0""" 1034.8""" 286.1""" 512.3""" 
Gravity 
table (G) 1 4.6- 3.0 2.0 0.0 
Size (S) 4 44.4--- 2225.0""" 852.7""" 28.2""" 
Fraction (F) 4 481.3""" 364.6""" 117.8""" 49.7""" 
G X S 4 0.9 0.4 0.6 0.1 
G X F 4 0.9 3.3" 1.7 1.2 
S X F 16 3.QWWW 13.0""" 3.1""" 1.6 
B X F 16 34 .1""" 19.5""" 6.9""" 4.5""" 
B X G 4 0.0 0.1 1.3 2.4 
B X S 16 12.8"-- 107.0""" 52.3""" 8.2""" 
-'""''"•"Significant at the 0.05, 0.01, and 0.0001 
levels, respectively. 
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Source of 
variation 
Terminal 
velocity 
F values 
Breakage 
Purity susc. 
Pericarp injury 
major total 
Block (B) 
Gravity 
table (G) 
Size (S) 
Fraction (F) 
6 X S 
G X F 
S X F 
B X F 
B X G 
B X S 
32.1*""' 
5 . 1 "  
1 1 9 . 1 " " "  
12.1""" 
5 . 4 " "  
2.0 
0.6 
0 . 9  
3 . 0 "  
1 4 . 8 " " "  
2 . 3  
0 . 1  
6 . 3 '  
8 5 . 0 '  
0 . 1  
0 . 0  
4 . 0 '  
2 . 1 '  
0 . 3  
3 . 8 '  
1 4 0 . 2 " " "  
4 . 1 "  
3 4 4 . 3 " " "  
8 9 . 4 " " "  
4 . 5 " "  
2 . 9 "  
2.8"" 
3 . 7 " " "  
1 . 7  
9 . 3 " " "  
3 9 7 . 7 " " "  
0 . 0  
2 3 2 . 4 " " "  
2 0 5 . 3 " " "  
3 . 8 " "  
1 . 7  
2 . 3 " "  
8 . 7 " " "  
4 . 7 " "  
26.6""" 
5 1 5 . 4 " " "  
0 . 0  
1 3 8 . 0 " " "  
110.6""" 
1 . 2  
0 . 1  
2 . 4 " "  
1 1 . 3 " " "  
3 . 9 " "  
5 . 0 " " "  
Table A2. Analysis of variance for the physiological 
properties and chemical composition of 
seed corn separated by a gravity table 
F values 
Source of Std. Cold Cond. Field 
variation d.f. germ. germ. mean emerg. 
Block (B) 4 19.4"-- 18.6-- 125.9--- 27.6---
Gravity 
table ( G )  1 0.7 8.1-- 1.4 1.7 
Size (S) 4 47.2"-- 70.3-- 104.3--- 19.3---
Fraction (F) 4 234.7--- 50.7-- 133.1--- 40.4---
G X S 4 0.8 1.3 0.5 1.6 
G X F 4 1.3 0.6 0.5 1.6 
S X F 16 3.0-- 0.8 2.3-- 1.1 
B X F 16 10.7--- 2.2-- 3.9--- 1.1 
B X G 4 2.2 2.0 2.1 0.6 
B X S 16 11.0--- 20.4-- 4.2--- 3.9---
"w,---significant at the 0.05, 0.01, and 0.0001 
levels, respectively. 
167 
F values 
Source of 
variation 
Protein 
content 
Oil 
content 
Starch 
content 
Block (B) 
Gravity 
table (G) 
8 1 . 2 " " "  
0.3 
Size (S) 21.9""" 
Fraction (F) 17.3""" 
G X S 2.1 
G X F 0.8 
S X F 0.4 
B X F 5.9""" 
B X G 2.0 
B X S 6.9""" 
632.6"' 
0.4 
63.7"' 
24.1"' 
0.6 
1 . 1  
1 . 1  
2 . 6 " '  
0.5 
11.2"' 
18435.7' 
0 . 0  
51.2""" 
1 . 6  
5.3"" 
2 . 1  
0.5 
1 . 2  
4.0"" 
21.5""" 
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APPENDIX B; TABLES TO "CORRELATIONS BETWEEN PHYSICAL AND 
PHYSIOLOGICAL PROPERTIES" 
Table B1. Correlation coefficients of volume with physical and physiological properties, and chemical 
composition of seed corn separated by a gravity table* 
Germination Conductivity Field Protein Oil Starch 
Seedlot Size standard cold mean emergence content content content 
1 US 0.94 0.  .82 -0,  . 66 0.  .92 0.85 0.87 0.  ,34 
LF 0.91 0 .84 -0.  .87 0  .60 0.81 0.77 -0.  ,31 
LR 0.97 0 .78 -0.  .97 0.  ,74 0.65 0.93 -0 ,69 
SF 0.70 0 .32 -0.  .20 0 ,54 0.63 0.80 -0 ,23 
SR 0.90 0.  .92 -0.  73 0.  ,53 0.64 0.92 -0.  ,51 
2 US 0.93 -0.  15 -0.  .54 0  ,73 0.92 0.82 O. ,oo 
LF 0.70 0.  .70 -o.  .31 -0 ,34 0.21 0.69 -O.  ,09 
LR 0.75 0 .40 -0.  .70 0  ,70 0.47 0.65 0.  ,07 
SF 0.90 O .68 -o.  .96 O ,65 0.56 0.24 -O ,48 
SR 0.65 0.  73 -0.  92 0.  .87 0.06 0.42 -0,  ,56 
3 US 0.92 0.  72 -o.  85 0.  56 0.79 0.66 0.  ,02 
LF 0.96 0.  .75 -0,  .94 0.  .56 0.77 0.69 -0 ,24 
LR 0.73 0.  .65 -0.  64 O. 62 0.58 0.53 0,  19 
SF 0.95 0 .94 -0.  97 0  .86 0.98 0.93 0,  32 
SR 0.92 0.  96 -0.  91 0.  .78 0.87 0.76 0.  ,32 
4 US 0.84 o.  84 -0.  80 0.  75 0.89 0.84 0.  ,57 
LF 0.91 0.  .58 -0.  78 0.  .47 0.58 0.05 -0.  , 16 
LR 0.56 0.  53 -o.  .71 0.  .86 0.37 0.61 -0.  ,06 
SF 0.89 0.  .61 -0.  79 0.  93 0.79 0.66 -0.  11 
SR 0.97 0.  83 -0.  82 0.  86 0.97 0.52 -0. 25 
5 US 0.62 0.  65 -0.  57 0.  70 -0.51 0.02 -0. 30 
LF 0.09 -0.  19 0 .  13 -0.  20 -0.  16 -0.27 -0.  .25 
LR -0.27 0.  17 o .  34 0.  13 -0.62 -0.04 -0.  .02 
SF -0.  11 o.  .35 -0.  62 o.  .24 -0.03 -0.62 -0. .70 
SR -0.36 -0.  42 -0.  08 -0.  40 -0.55 -0.40 -0. 31 
•Correlation coefficients greater than 0.70 and 0.82 are significants at the 0.05 and 0.01 level of 
probability, respectively. 
Table B1(continued) 
Breakage Major Total 
Weight of Bulk Specific Terminal Percentage suscepti- pericarp pericarp 
Seedlot Size 100 seeds density gravity velocity of purity bility injury injury 
US 
LF 
LR 
SF 
SR 
0.95 
0.93 
0.95 
0.89 
0.92 
0.96 
0.97 
0.96 
0 .86  
0.94 
0.58 
0.75 
- 0 . 2 8  
0.64 
0.67 
0.57 
0.62 
0.50 
0.03 
0.45 
0.84 
0 . 8 8  
0.82 
0.67 
0.81 
-0.97 
-0.62 
-0.94 
-0.94 
-0.96 
-0.91 
-0.73 
-0.76 
-0.30 
-0.70 
-0.81 
-0.69 
-0.35 
0. 10 
-0.74 
US 
LF 
LR 
SF 
SR 
0.90 
0.79 
0.70 
0.84 
0.88 
0.94 
0.77 
0.78 
0.91 
0.83 
0.67 
-0.05 
0 .06  
0.84 
0.06 
0.56 
0.69 
-0.06 
0.64 
0.40 
0 . 8 8  
0.59 
0.76 
0.81 
0 . 8 2  
-0.89 
-0.53 
-0.70 
-0.88 
-0.79 
-0.93 
-0.74 
-0 .66  
-0.80 
-0.75 
-0.83 
-0.85 
-0.69 
-0.73 
-0.43 
US 
LF 
LR 
SF 
SR 
0.90 
0.93 
0.72 
0.97 
0.95 
0 . 8 8  
0.98 
0.73 
0.99 
0.91 
0.77 
0.75 
0.54 
0.52 
0.64 
0.44 
0.83 
0.36 
0.64 
0.72 
0.85 
0.96 
0.73 
0.96 
0.85 
-0.76 
-0.89 
-0.45 
-0.90 
-0.96 
-0.93 
-0.98 
-0 .81  
-0.99 
-0.94 
-0.92 
-0.92 
-0.83 
-0.98 
-0.94 
O  
US 
LF 
LR 
SF 
SR 
0.93 
0.75 
0.33 
0.97 
0.97 
0.94 
0.80 
0.46 
0.95 
0.97 
0.49 
0.63 
0.24 
0.59 
0.86 
0.49 
0.31 
0.06 
0.91 
0. 14 
0.90 
0.38 
0.67 
0 . 8 8  
0.84 
-0.87 
-0.48 
-0.36 
-0.97 
-0.97 
-0.83 
-0.83 
-0.41 
-0.95 
-0.94 
-0.87 
-0.85 
-0.31 
-0.94 
-0.90 
US 
LF 
LR 
SF 
SR 
0.81 
0.44 
0.46 
0.58 
0.22 
0.85 
0.25 
0.44 
0.69 
O. 14 
0.67 
0.29 
-0.80 
0 .66  
0.03 
0.25 
-0.35 
0.63 
0.33 
0.05 
0.72 
-O. 14 
0. 17 
0.66 
0 . 2 0  
-0.43 
-0.05 
0.30 
-0.43 
-0.02 
-0.61 
0.33 
0. 17 
-0.37 
0.24 
-0.47 
0.24 
0.38 
0 .02  
0.21  
Table B2. Correlation coefficients of specific gravity with physical and physiological properties, and 
chemical composition of seed corn separated by a gravity table* 
Germinat ion Conduct ivi ty Field Protein Oil Starch 
sdlot Size standard col d mean emergence content content contend 
1 US O .40 0. ,20 -O, .36 0, .73 0 ,22 0. ,24 O. , 11 
LF O .64 0. ,68 -0, 45 O, 93 O. 88 0, ,66 0. 12 
LR -0 .40 -0. ,43 O .37 -0, .36 -O ,53 -0. 45 0. 18 
SF O .94 O. 67 -0 .64 O, .63 0, ,24 O .68 -O. 37 
SR O. 75 0. 67 -0, ,81 0, 87 0, 69 O. 77 -0. 30 
2 US • O. 86 0. 27 -O, 80 0, ,67 0, ,54 o.  ,30 -0. 39 
LF o.  40 0. ,38 -0, .24 0. 65 0, ,46 0, 20 0. ,29 
LR 0. 49 0. 52 -0. ,51 0, 50 0. 34 0. ,66 0. 27 
SF o.  81 o.  ,83 -0, ,91 0. ,52 0, ,75 0, ,05 -0. 21 
SR 0. 69 -0. ,26 -0, 28 0, ,39 -0, ,41 0, ,03 -0. , 18 
3 US o.  64 0. ,55 -o ,63 O ,41 0 .69 0 ,51 -0. 22 
LF o.  60 0. ,55 -0. ,64 0, ,30 0. 81 0. ,41 -0. 69 
LR 0. ,72 0. ,88 -0. ,61 0. ,79 0. ,48 0. ,56 -0. , 11 
SF o.  27 0. ,33- -0. ,31 0. ,20 0. 66 0, ,57 -0. 11 
SR 0, ,67 0. ,59 -0, ,61 0, .58 0. 72 0, .86 0. ,59 
4 US o.  ,52 o.  42 -0. ,49 O. ,63 0. 52 0. ,55 0. 22 
LF o.  ,84 0. ,86 -0, 89 0, ,34 0. 81 0, ,44 o.  , 11 
LR o.  ,47 o.  ,59 -0, 26 0, .29 0 .73 0, 00 -0. 37 
SF 0. ,25 -0. 02 -o.  ,08 o.  ,64 0. 31 0. 29 -0. 31 
SR 0. 82 0. 76 -0, 58 0, ,66 0. 80 0. ,61 -o.  35 
5 US 0. 32 o.  , 10 -0, 34 0, ,69 -o.  ,57 0, ,07 -0. 23 
LF 0. 01 0. 45 -0. ,31 0. 29 -0. ,35 -0. ,03 0. 02 
LR o.  48 0. 39 -o.  ,51 0. 21 o.  22 -0. ,08 -0. 36 
SF o.  ,60 0. 04 -o.  37 0, ,42 -o.  20 -0. 36 -0. 46 
SR 0. 01 0. 32 -0. ,34 0. 27 -o.  ,53 -0. 23 -0. 32 
•Correlation coefficients greater than 0.70 and 0.82 are significants at the 0.05 and 0.01 level of 
probability, respectively. 
Table B2(continued) 
Breakage Major Total 
Weight of Bulk Terminal Percentage suscept i- pericarp pericarp 
Seedlot Size 100 seeds density Volume velocity of purity bi1ity injury injury 
US 
LF 
LR 
SF 
SR 
0.38 
0.76 
-0 .20  
0.84 
0.81 
0.45 
0 . 8 2  
-0.40 
0.90 
0.81 
0.58 
0.75 
-0.28 
0.64 
0.67 
0.51 
0.30 
-0.23 
0.04 
0. 12 
0.36 
0.77 
-0.45 
0.91 
0.73 
-0.51 
-0.80 
0.49 
-0.58 
-0.83 
-0.48 
-O. 12 
0.24 
-0.30 
-0.83 
-0.64 
-0. 17 
0.04 
-O. 10 
-0.71 
US 
LF 
LR 
SF 
SR 
US 
LF 
LR 
SF 
SR 
0.85 
0.33 
0.51 
0.80 
0.40 
0.82 
0.90 
0.79 
0 . 6 8  
0 . 8 0  
0 . 8 6  
0.40 
0.44 
0.83 
0.45 
0 .80  
0.82 
0.82 
0.61 
0.84 
0.67 
-0.05 
0 . 0 6  
0.84 
0.06 
0.77 
0.75 
0.54 
0.52 
0.64 
0.61 
0.03 
-0.23 
0.23 
-0.G5 
0.00 
0.79 
0.60 
0.66 
0.55 
0.75 
0.33 
0.03 
0.72 
0.24 
0.61  
0 .60  
0.63 
0.34 
0.61  
-0.74 
-0.52 
-0.59 
-0.77 
-0.49 
-0.60 
-O. 79 
-0.79 
-0.31 
-0.71 
-0.79 
-0.27 
-0.57 
-0.85 
-0.46 
-0.72 
-O. 76 
-0.81 
-0.46 
-0.75 
-0.88 
-0.25 
-0.27 
-0.92 
-0.75 
-0.77 
-O. 74 
-0.84 
-0.43 
-0.72 
•«J 
r o  
US 
LF 
LR 
SF 
SR 
0.58 
0.92 
0.58 
0.44 
0.86 
0.59 
0.94 
0.57 
0.39 
0.83 
0.49 
0.63 
0.24 
0.59 
0 86 
O. 18 
0.25 
0.25 
0.48 
0.37 
0.37 
0.91 
0.41 
O. 18 
0.G5 
-0.67 
-0.96 
-0.65 
-0.57 
-0.82 
-0.55 
-0.92 
-0.52 
-0.43 
-0.79 
-0.60 
-0.87 
-0.55 
-0.38 
- 0 . 8 1  
US 
LF 
LR 
SF 
SR 
0.50 
0.06 
-O. 12 
O. 78 
0.59 
0 . 6 0  
-0.04 
-0.09 
0 . 6 1  
0.44 
0.67 
0.29 
-0.80 
0 . 6 6  
0.03 
0.09 
-0.69 
-0.51 
O. 14 
-0.39 
0.49 
-O. 10 
0 . 2 1  
0.61 
0.48 
-0.08 
0.39 
-0.57 
-0.40 
-0.34 
-0.36 
O. 17 
-0.52 
-0.59 
0 .00  
-0.07 
0.81 
-0.51 
O. 15 
0.07 
Table B3, Correlation coefficients of terminal velocity with physical and physiological 
chemical composition of seed corn separated by a gravity table* 
properties. and 
Germination Conductivity Field Protein Oil Starch 
Seedlot Size standard cold mean emergence content content content 
1 US 0.54 0 .21 -0. 16 0.35 0.24 0.48 0. 14 
LF 0.55 0 .64 -0.62 O. 19 0.32 0.65 -0.88 
LR 0.42 0. 27 -0.38 0.87 0.01 0.49 -0.76 
SF -0. 14 0 .24 0.51 0.45 0.04 O. 17 O. 10 
SR 0.47 0 .31 -0.20 -0.09 -0.26 0.43 -0.89 
2 US 0.52 -o . 13 -0.53 0.28 0.51 0.60 -0.06 
LF 0.56 0. 77 -0.33 -0.60 0.35 0.38 -0.54 
LR 0. 14 -0. 48 -0.04 -0.24 -0.01 0. 16 0.23 
SF 0.56 0. 08 -0.57 0.29 -0. 11 0.29 -0.81 
SR 0.41 0 .66 -0.44 0.29 -0.04 0.31 -0.35 
3 US 0.57 O. 36 -0.54 0.28 0.33 0.41 0. 14 
LF 0.70 0. 37 -0.64 0.47 0.65 0.33 -0.42 
LR 0.82 0. 73 -0.61 0.35 0.60 0.22 -0.04 
SF 0.60 0. 53 -0.56 O. 19 0.76 O. 75 -0.08 
SR 0.63 0. 55 -0.65 0.60 0.52 0.74 -0.08 
4 US 0.47 O. 52 -0.55 0.32 0.71 O. 18 -0.40 
LF 0.32 0. 20 -0.28 -0. 12 -0.24 0.61 0.42 
LR 0.34 0. 41 0.02 0.07 0.41 0.24 0.34 
SF 0.84 0. 56 -0.75 0.75 0.79 0.69 0. 10 
SR O.OG 0. . 15 0.03 0. 16 0. 18 0.48 -0.69 
5 US 0. 17 0. 67 -0. 16 0.54 0.25 0.70 0.77 
LF 0. 13 -0. 70 0.45 0. 11 0.27 0.22 0. 19 
LR -0.12 -0. , 14 -O. 18 0.55 -0.22 0.70 0.51 
SF -0.22 0. 84 -0.71 -0.31 -0.31 0.24 0.28 
SR -0.08 0. 14 -0.05 -0.33 -0.04 -0.53 -0.39 
•Correlation coefficients greater than 0.70 and 0.82 are significants at the 0.05 and 0.01 level of 
probability, respectively. 
Table B3(continued) 
Breakage Major Total 
Weight of Bulk Specific Percentage suscepti- pericarp pericarp 
Seedlot Size 100 seeds density gravity Volume of purity bi1i ty injury injury 
1 US 0 .45 0,  .54 0.  .51 0.57 0 ,34 -0,  ,52 -0 .56 -0.73 
LF 0 .80 O .69 0.  .30 0.62 0 .40 -o ,27 -o .73 -0.50 
LR .  0.  .44 0,  .47 -0.  .23 0.50 0,  ,33 -0 .49 -0 .  17 0.53 
SF 0.  . 12 0,  . 15 0.  .04 0.03 0 , 12 -0.  , 16 -0.  94 -0.75 
SR 0.  .39 0 ,41 0.  .  12 0.45 0 ,30 -0 ,39 0 .  16 -0.28 
2 US 0.  77 0, .58 O. 61 0.56 0.  ,38 -0.  ,49 -0 .49 -0.63 
LF 0,  .75 0.  .59 O. 03 0.69 O, 32 -o.  ,40 -0 .72 -0.59 
LR 0.  03 -0.  ,00 -0.  .23 -0.06 0.  28 -0.  07 -0 ,07 -0.29 
SF 0.  49 0. 54 0. ,23 0.64 0.  ,57 -o.  ,64 -o .40 -O. 18 
SR 0.  ,41 O. ,40 -0.  ,05 0.40 0. ,43 -0.  ,44 -0 .36 -0.22 
3 US 0.  43 O. 42 0. ,00 0.44 0. ,61 -0.  ,51 -0,  ,42 -0.32 
LF 0.  78 O. 78 O. ,79 0.83 0.  72 -0.  74 -0. ,76 -0.67 
LR 0.  ,79 0.  ,80 0.  ,60 0.36 0.  72 -0.  76 -0.  ,77 -0.75 
SF 0.  ,70 0.  67 0.  ,66 0.64 ,  0. ,43 -o.  66 -0,  57 -0.52 
SR 0.  ,76 0.  79 0.  ,55 0.72 0.  ,52 -0.  82 -0.  ,64 -0.66 
4 US 0.  64 O. ,58 0. , 18 0.49 o. ,56 -0.  ,35 -O, 47 -0.49 
LF 0.  19 0. 25 0.  ,25 0.31 0. 43 -o.  25 '  -0.  ,26 -0.  16 
LR 0.  ,30 0,  29 0.  25 0.06 0.  28 -0.  13 -0.  ,36 -0.32 
SF 0.  91 0. ,90 0. ,48 0.91 o. ,84 -o.  88 -O. ,88 -0.89 
SR 0. , 19 0.  21 0.  37 0.  14 -0.  , 14 -0.  33 -0.  ,30 -0.49 
5 US 0.  28 0.  44 0. ,09 0.25 o.  18 -0.  ,77 -0. ,38 -0.49 
LF 0.  21 0.  31 -0.  ,69 -0.35 0.  43 -0.  29 -0,  .45 -0.55 
LR 0.  ,49 0.  ,58 -0.  51 0.63 0.  ,49 -0.  22 -0,  , 10 0.21 
SF o.  ,48 0. 80 0.  14 0.33 o. 44 -0.  76 0.  02 -0.27 
SR -0.  19 -0.  12 -0.  ,39 0.05 -0.  05 -0.  20 0.  17 -0.  13 
Table B4. Correlation coefficients of total pericarp injury with physical and physiological properties, 
and chemical composition of seed corn separated by a gravity table* 
Germination Conductivity Field Protein Oil Starch 
Seedlot Size standard cold mean emergence content content content 
1 US -0 .82 -0 .67 0.66 -0 ,76 -0 .63 -0 .78 -0.01 
LF -o .68 -0.  .67 0.66 -0.  , 15 -o .46 -0 .48 0.52 
LR -O .44 -o.  .40 0.48 O, 22 -o ,53 -o.  ,34 -O. 14 
SF -0 .00 -0 .58 -0.25 -0.  , 16 -0 ,05 -0 ,08 -0.52 
SR -0 .53 -0 .51 0.53 -0.  ,54 -0 ,59 -0 ,77 0.42 
2 US -0 .88 0 . 18 0.53 -0.  .56 -0.  ,65 -0.  ,45 0.34 
LF -0 .83 -0.  .78 0.63 0.  11 -0 ,58 -0.  ,79 0.04 
LR -0 .91 -o .53 0.79 -0.  ,65 -0.  ,78 -0 .78 -0.05 
SF -0.  .82 -0.  .70 0.84 -0.  .49 -0.  ,79 0. , 14 0.  15 
SR -0.  .88 -0.  .21 0.63 -0,  71 0.  , 14 -0,  ,43 0.32 
3 US -0 .95 -0,  .84 0.92 -0.  .69 -0 ,85 -0 ,86 -0.25 
LF -0.  .92 -o.  92 0.94 -0.  69 -0.  72 -0,  83 0.33 
LR -0.  91 -0.  87 0.70 -0.  73 -0.  ,72 -0.  ,49 -0.09 
SF -0,  .95 -0.  .91 0.96 -0.  92 -0.  ,94 -0 ,87 -0.30 
SR -0 .97 -0.  ,95 0.94 -o.  .84 -o ,97 -0 ,69 -0.47 
4 US -0.  .97 -0.  .88 0.96 -0.  89 -0.  ,88 -0.  ,79 -0.39 
LF -O. 96 -0.  ,76 0.92 -0.  32 -0.  ,85 -o.  ,02 0.23 
LR -0.  91 -0.  .76 0.58 -0.  .57 -0.  ,84 -0 ,26 O. 16 
SF -0.  97 -o.  .79 0.94 -0.  82 -0.  .90 -0.  82 -0.07 
SR -0. .88 -0.  S3 0.78 -0.  87 -0.  88 -0.  67 0.43 
5 US -0. 67 -0.  69 0.73 -0.  37 o. 11 -0. .43 -0.35 
LF 0.  .52 0.  63 -0.46 0. 55 -0. 67 0, 10 O. 16 
LR -0.  .64 -0.  .04 0.70 -0. 12 0.  13 -0. .  11 0.  11 
SF o.  32 -o.  67 0.26 o.  .02 o.  73 -0.  51 -0.  37 
SR -0.  76 -0.  39 0.47 0. 10 0. 21 -0, 46 -0.08 
•Correlation coefficients greater than 0.70 and 0.82 are significants at the 0.05 and 0.01 level of 
probability, respectively. 
Table B4(continued) 
Breakage Major 
Weight of Bulk Spec i f i c Terminal Percentage suscepti- pericarp 
3d1ot Size 100 seeds densi ty gravity veloci ty of purity bi1i ty injury Volume 
1 US -0. 81 -0. 83 -0. 64 -0. 73 -G. 78 0. 85 0. 91 -0.81 
LF -0. 55 -0 .61 -0. . 17 -0. 50 -0. . 66 G .32 0 .86 -0.69 
LR -0. 44 -0 .44 G .04 0. 53 -0. 56 G. 37 G. 71 -0.35 
SF O. 07 -0. 05 -O. 10 -O. 75 -0. 12 -O. . 18 O. 76 O. 10 
SR -0. 77 -G. 78 -0. 71 -G, .28 -0. 40 0. 83 O. 52 -G 74 
2 US -0. 89 -0. 89 -0. 88 -0. 63 -0. 71 G, .71 0 .90 -0.83 
LF -O. 91 -O. 94 -O. 25 -O. 59 -0. 86 0. 77 0. 86 -0.85 
LR -0. 93 -0. 93 -0. 27 -0. 29 -G. 94 0. 82 0. 86 -0.69 
SF -0. 75 -0. 76 -0. 92 -0. . 18 -0. 78 G .68 0. 92 -0.73 
SR -0. 76 -0. 83 -0. 75 -0. 22 -0. 70 G. 88 0. 85 -0.43 
3 US -0. 95 -0 .95 -G .77 -G. 32 -0. 92 0 .85 G. 97 -0.92 
LF -0. 90 -0. 95 -0. 74 -O. 67 -0. 93 O. 95 O. 94 -0.92 
LR -0. 92 -G. 93 -0. 84 -G. 75 -G. 80 G. 75 0. 97 -0.83 
SF -O. 93 -0 .97 -O .43 -0. 52 -0. 96 G .91 G .99 -0.98 
SR -0. 93 -0. 93 -0. 72 -G. 66 -0. 95 0 .91 1 , GG -0.94 
4 US -0. 94 -O .96 -0. 60 -0. 49 -0. 94 O .77 0 .99 -0.87 
LF -0 .94 -0 ,95 -G .87 -0. . 16 -0. 65 G .82 G .98 -0.85 
LR -0. 91 -0. 97 -0. 55 -0. 32 -G. 88 0 .90 0. 98 -0.31 
SF -0. 97 -O .98 -0. 38 -0. 89 -O. 96 O. 89 O. 99 -0.94 
SR -0. 92 -0 .93 -0 .81 -0. 49 -0. 73 0 .96 0.97 -0.90 
5 US -0. 78 -O .76 -0 .07 -0. 49 -G. 61 0. 80 0 .89 -0.47 
LF 0. 49 0 .43 G .81 -0. 55 G. 35 G .20 G .01 0.24 
LR -0. 03 -0. oi -0. 51 0. 21 -0. 09 O .66 0 .77 0.38 
SF -0. . 16 -0. 44 0. . 15 -G. 27 -0. 61 0 26 0 .63 0.02 
SR -0. 33 -0. 58 G .07 -0. . 13 -G. 46 G .51 G .54 0.21 
Table B5. Correlation coefficients of protein content with physical and physiological properties, and 
chemical composition of seed corn separated by a gravity table* 
Standard Bulk Conductivity Field Cold Oil Starch 
a
 
0
 
Size germination densi ty mean emergence germination content conteni 
1 US 0. 94 0. 92 -0 .81 0 .75 0. 99 • 0. 86 0.37 
LF 0 ,75 0. 86 -0 .56 0 .78 0. 84 0. 84 0.01 
LR 0 .69 O. 71 -0 .69 0 .36 0 .42 O. 74 -0.02 
SF 0 .43 0 .54 -0 .11 -0 . 15 0 .51 0 .50 0.15 
SR 0. 59 0. 73 -0. 
o
 
CO 
0. 78 0. 64 0, .57 -0.01 
2 US 0. 83 0. 83 -0 .49 0. 64 -0. 01 0. 83 0.25 
LF O .79 0. 69 -O .78 0. 01 0. 76 0. 70 -O. 19 
LR O. 65 0. 70 -O. ,44 O. 32 0. 80 O. 70 -0.46 
SF 0. 56 0. 48 -0. 62 0. . 15 0. 41 -0. ,42 0.23 
SR -0. 03 O. ,09 0. 01 0. 06 0. 12 0. 79 0.74 
3 US 0 .85 0 .75 -0, .69 0. 92 0. 93 0. 86 0.44 
LF 0. 61 O. 85 -0. 62 O. 10 0. 55 0. 47 -0. 17 
LR 0. 80 0. 70 -0. 48 0. ,40 0. ,58 0. 37 0.51 
SF 0. 89 0. ,99 -0. 90 0. 75 0. 86 0. ,94 0.21 
SR 0. 97 0. 89 -0. 93 0. 88 0. ,91 0. ,60 0.52 
4 US 0. 88 0. ,90 -0. 89 0, ,84 0. 92 0. 63 0.25 
LF 0. 76 0. ,86 -0. 68 O. 18 0. 62 -0. 08 -0.38 
LR 0. 86 O. ,88 -0. 68 0. ,54 0. 79 0. ,45 -0.11 
SF 0. 89 0. 86 -0. 89 0. 65 0. ,89 0. ,95 0.41 
SR 0. 88 0. 92 -0. 75 0. 81 0. 73 0. 41 -0.30 
5 US -0. ,50 -0. 45 0. 61 -0. ,30 0. 19 0. 05 0.44 
LF -0. 82 -0. 42 0. ,63 -0. 23 -0. 36 -0. 62 -0.61 
LR 0. 17 -0. 26 -0. 23 -0. 23 -0. ,56 0. 20 0.30 
SF -0. 16 -0. 53 -0. 03 -O. 40 -0. 40 -0. 56 -0.40 
SR -0. 29 -0. 73 0. ,59 0. 11 -0. 23 0. 51 0.77 
orrelation coefficients greater than 0.70 and 0.82 are significants at the 0.05 and 0.01 level of 
probability, respectively. 
Table B5(continued) 
Breakage Major Total 
Weight of Specific Terminal Percentage suscept i- pericarp pericarp 
Seedlot Size 100 seeds Volume gravity velocity of purity bility injury injury 
US 
LF 
LR 
SF 
SR 
0.90 
0.75 
0.71 
0.55 
0.7G 
0.85 
0.81 
0.65 
0.63 
0.64 
0.22 
0 .88  
-0.53 
0.24 
0.69 
0.24 
0.32 
0.01 
0.04 
-0.26 
0.95 
0.89 
0.57 
0.37 
0.69 
-0.84 
-0.94 
-0.75 
-0.45 
-0.73 
-0.87 
-0.30 
-0.48 
-0.22 
-0.89 
-0.63 
-0.46 
-0.53 
-0.05 
-0.59 
US 
LF 
LR 
SF 
SR 
US 
LF 
LR 
SF 
SR 
0.80 
0.64 
0.70 
0.39 
0.09 
0 .80  
0.92 
0.73 
0.99 
0.89 
0.92 
0 . 2 1  
0.47 
0.56 
0 .06  
0.79 
0.77 
0.58 
0.98 
0.87 
0.54 
0.46 
0.34 
0.75 
-0.41 
0.69 
0 . 8 1  
0.48 
0.66 
0.72 
0.51 
0.35 
-0.01 
-O. 11 
-0.04 
0.33 
0.65 
0.60 
0.76 
0.52 
0.82 
0.75 
0 . 6 8  
0.46 
O. 15 
0.75 
0.61 
0.63 
0.88 
0.98 
-0.80 
-0.74 
-0.51 
-0.29 
0.01 
-0.90 
-0.67 
-0.72 
-0.87 
-0.84 
-0.77 
-0.78 
-0.53 
-0.68 
-0.04 
-0.94 
-0.74 
-0.74 
-0.95 
-0.98 
-0.65 
-0.58 
-0.78 
-0.79 
O. 14 
-0.85 
-0.72 
-0.72 
-0.94 
-0.97 
œ 
US 
LF 
LR 
SF 
SR 
0.89 
0.90 
0.80 
0.80 
0.92 
0.89 
0.58 
0.37 
0.79 
0.97 
0.52 
0.81 
0.73 
0.31 
0.80 
0.71 
-0.24 
Ô.41 
0.79 
0. 18 
0.85 
0.56 
0.76 
0.85 
0.71 
-0.75 
-0.77 
-0.87 
-0.66 
-0.96 
-0.84 
-0.81 
-0.86 
-0.89 
-0.90 
-0.88 
-0.85 
-0.84 
-0.90 
-0.88 
US 
LF 
LR 
SF 
SR 
-0.42 
-0.47 
-0.38 
-0.60 
-0.80 
-0.51 
-0 .  16  
-0.62 
-0.03 
-0.55 
-0.57 
-0.35 
0.22 
-0.20 
-0.58 
0.25 
0.27 
-0.22 
-0.31 
-0.04 
-0.53 
-0.51 
-0. 14 
-0.62 
-0.74 
0.07 
-0.51 
-0.08 
0.26 
0.73 
0. 18 
0.30 
0.28 
0.62 
-O. 19 
0 .  1  1  
-0.67 
0.13 
0.73 
0 . 2 1  
Table B6. Correlation coefficients of oil content with physical and physiological properties, and 
chemical composition of seed corn separated by a gravity table* 
Standard Bulk Conduct ivi ty Field Cold Protein Starch 
2d lot Size germination density mean emergence germination content conteni 
1 us O. 90 0. 93 -O. 62 0. 72 O. 86 O. 86 0.23 
LF . 0. 74 0. 85 -0 .67 0 .45 0 .86 0 .84 -0.41 
LR 0. 90 0. 97 -0. 96 0 .78 0 .67 0 .74 -0.54 
SF 0. 78 0. so -0. . 19 0 .55 0 .37 O .50 0.04 
SR 0. 89 0. 94 -0. 71 0. 70 0. 88 0. 57 -0.53 
2 US O. ,64 0. 67 -0. 43 O. 61 -0..17 0. 83 0.22 
LF 0. 90 0. 86 -0. 74 -0. 11 0. 53 0. 70 -0.02 
LR O. 88 0. 82 -0. 77 0. 61 0. 59 0. 70 0. 11 
SF 0. oi 0. . 14 -O. 05 o. .39 O. 38 -0. 42 -O. 10 
SR 0. 52 0. .61 -0. 42 0. 54 0. 31 0. 79 0.39 
3 US 0. 88 0. .81 -O. 84 o. ,84 O. 91 o. 86 0.61 
LF 0. 81 0. 74 -0. 79 0. 49 0. 77 0. 47 -0.08 
LR o. 62 0. 55 -0. 66 0. 24 0. 66 o. 37 0.30 
SF o. 86 0. 93 -0. 89 0. 68 0. 87 0. 94 0.48 
SR 0. 64 0. 87 -0. 64 0, ,55 0. 63 0. 60 0.34 
4 US 0. 71 0. 84 -0. 65 0, ,64 0. 65 0, ,63 0.71 
LF 0. . 14 0. 25 -0. 23 0. 21 0. ,43 -0. 08 0.66 
LR 0. 53 0. 42 -0. 83 o. 58 o. ,57 o. ,45 0.25 
SF 0. 80 0. 76 -0. 83 0. 52 0. 81 0. 95 0.43 
SR 0. 62 0. 61 -0. ,45 0. 46 0. 59 0. ,41 -0. 19 
5 US 0. 24 0. 25 -0. ,21 0. ,24 0. 27 0. ,05 0.83 
LF o. 38 -0. 04 -0. 15 0. ,06 -0. ,05 -0. 62 0.99 
LR -0. 10 o. 10 -0. ,42 0. ,34 -0. ,54 0, 20 0.86 
SF -0. 05 o. 03 0. 24 -0. 05 o. 28 -0. 56 0.96 
SR 0. 29 0. 05 -0. 01 0. 20 -0. 05 0. 51 0.84 
•Correlation coefficients greater than 0.70 and 0.82 are significants at the 0.05 and 0.01 level of 
probability, respectively. 
Table B6(continued) 
Breakage Major Total 
Weight of Specific Terminal Percentage suscepti- pericarp pericarp 
Seedlot Size 100 seeds Volume gravity velocity of purity bility injury injury 
1 US 0.  .95 0.87 0.24 0.  .48 0.  .82 -0.  .93 -o.  .89 -0.78 
LF O. 82 0.77 0.66 0 .65 O. 73 -0.  .83 -o.  .49 -0.48 
LR 0 ,91 0.93 -0.45 0 .49 0 .87 -0 .99 -o .75 -0.34 
SF 0.  .82 0.80 0.68 0.  . 17 0 .54 -0.  .74 -0.  .32 -0.08 
SR 0 .92 0.92 0.77 0 .43 0 .77 -0 .94 -0 .73 -0.77 
2 US 0.  .71 0.82 0.30 0.  .60 0.  .67 -0.  .76 -o.  63 -0.45 
LF 0 .74 0.69 0.20 0 .38 0,  .87 -0.  84 -o .85 -0.79 
LR 0. .83 0.65 0.66 0 .  16 0 ,65 -0 .84 -o.  .81 -0.78 
SF 0.  27 0.24 0.05 0 .29 -0.  03 -0.  .28 0.  . 18 0.  14 
SR 0.  .59 0.42 0.03. 0 .31 0. 58 -0.  .56 -0 .55 -0.43 
3 US 0.  .82 0.66 0.51 0.  41 0. .86 -0.  93 -0.  87 -0.86 
LF O. 61 0.69 0.41 O .33 0 .81 -0.  83 -0 .75 -0.83 
LR 0,  .39 0.53 0.56 0.  .22 0.  .68 -0.  70 -0.  .49 -0.49 
SF o.  93 0.93 0.57 0.  75 0. 85 -O. 80 -o.  92 -0.87 
SR 0.  .85 0.76 0.86 0 .74 0.  .50 -0.  .83 -0.  .70 -0.69 
4 US o.  82 0.84 0.55 0. . 18 0.  77 -O. 81 -o.  73 -0.79 
LF o. .  18 0.05 0.44 0.  .61 0. 64 -0.  ,40 -0.  .20 -0.02 
LR 0.  ,34 0.61 0.00 0.  24 0.  ,45 -0. 33 -0.  36 -0.26 
SF 0,  69 0.66 0.29 0. 69 O. 75 -0.  52 -o.  ,81 -0.82 
SR 0.  65 0.52 0.61 0.  .48 0.  ,55 -0.  ,58 -0.  62 -0.67 
5 US 0.  11 0.02 0.07 0.  .70 0. , 16 -0. 74 -0. 42 -0.43 
LF 0.  .02 -0.27 -0.03 0.  .22 0. .38 0.  75 -0.  27 0.  10 
LR -o. 02 -0.04 -0.08 0.  70 0.  18 -0.  43 -0. 16 -0.11 
SF -o.  11 -0.62 -0.36 0. 24 -0. 12 0.  06 -0. 16 -0.51 
SR -0.  12 -0.40 -0.23 -0.  .53 -o.  ,06 0.  23 -0. 72 -0.46 
Table B7. Correlation coefficients of starch content with physical and physiological properties, and 
chemical composition of seed corn separated by a gravity table* 
Standard Bulk Conductivity Field Cold Oil Protein 
Seedlot Size germination density mean emergence germination content content 
1 US O. 38 0.  .42 0.  . 13 0.  ,24 0.  .32 O. 23 0.  37 
LF -o.  .35 -0.  .37 O. 45 O. .  19 -O. 46 -O. 41 O. 01 
LR -0.  68 -0.  .61 O. 58 -O. 63 -0.  76 -0.  54 -0.  02 
SF -0.  18 -0.  .38 0.  25 -0.  47 0.  12 0.  04 0.  . 15 
SR -0.  52 -0.  .55 0.  36 -0.  21 -0.  .33 -0.  53 -0.  .01 
2 US -o.  , 14 -0.  . 13 0.  .25 -0.  .20 O. . 10 0.  22 O. 25 
LF -o.  12 -0.  . 18 O. 42 0. .40 -O. 67 -0.  02 -O. . 19 
LR 0.  30 0,  . 16 -0.  52 0.  52 -0.  29 0.  11 -0.  46 
SF -0.  58 -o.  .62 0.  53 -o.  .03 -0.  16 -0.  . 10 0.  23 
SR -o.  33 -o.  .40 0.  59 -o.  37 -0.  50 0.  .39 O. 74 
»-» 
3 US o.  31 0.  .09 -0.  .21 0.  .71 0.  .48 0.  61 0.  44 
00 
LF -0.  18 -0.  .30 0.  25 -0,  .33 -0.  28 -0.  08 -0.  17 
LR 0.  16 -0.  .09 0.  23 -o.  .34 -0.  . 17 0.  .30 0.  51 
SF o.  29 0.  27 -0.  39 o.  39 0.  44 0. .48 0.  .21 
SR 0.  33 0.  .36 -0.  .24 0.  .32 0.  .46 0.  .34 0.  .52 
4 US o.  36 o.  4 1 -o.  27 O. 39 0.  .36 0.  71 o. 25 
LF -o.  22 -0.  . 14 -0.  11 0. .34 0.  16 0.  .66 -0.  .38 
LR -0.  .24 -0.  .22 0.  13 -0.  .39 O. 24 0.  .25 -0.  11 
SF o.  .06 -0.  .03 -0.  18 -0.  .39 O. 47 0.  .43 0.  41 
SR -0.  . 12 -0.  . 15 -0.  . 15 -0.  .04 -0.  . 10 -0.  . 19 -0.  .30 
5 US -o.  16 -0.  03 0. 12 O. 01 O. 21 0.  83 o.  44 
LF 0.  .36 -0.  .05 -0.  10 0.  . 14 0.  02 0.  .99 -0.  .61 
LR -o.  44 -0 .27 -o.  o i  -0.  09 -o.  .83 o.  .86 o.  30 
SF -o.  .03 -0.  05 o. . 19 -0 .29 o .23 0. 96 -0.  40 
SR -0.  .21 -o.  40 0. .36 o .07 -0.  .28 0.  .84 0.  .77 
•Correlation coefficients greater than 0.70 and 0.82 are significants at the 0.05 and 0.01 level of 
probability, respectively. 
Table B7(continued) 
Breakage Major Total 
Weight of Speci f ic Terminal Percentage suscept i- per icarp per icarf 
sdlot Size 100 seeds Volume gravi ty velocity of purity bi1i ty injury injury 
1 US 0 .26 0. 34 O. , 11 0. , 14 0. 31 -0. , 16 -0. ,30 -0.01 
LF -0 .46 -0 ,31 0. , 12 -0 ,88 -0, . 17 -0 .00 0. 71 0.52 
LR -0 .60 -0 .69 0 , 18 -0 ,76 -0 .58 0 .53 0 ,47 -0. 14 
SF -0 .44 -0. ,23 -0. ,37 0. 10 -0, .49 0. 44 -0. 01 -0.52 
SR -0 .56 -0 ,51 -0. ,30 -0, .89 -0, ,41 0 ,52 O. 02 0.42 
2 US -0 .06 0. ,00 -0. ,39 -O. ,06 0, 00 0. ,08 0. 11 0.34 
LF -0 .35 -0. ,09 0. ,29 -O. ,54 -O , 14 0. , 19 O. 36 0.04 
LR 0 . 17 0 .07 0 ,27 0. ,23 -0 .07 -0 .48 -0. ,44 -0.05 
SF -O, .58 -0. ,48 -O. 21 -0. 81 -0. ,65 O. ,71 O. 48 O. 15 
SR -0 .45 -0 ,56 -0. , 18 -0. ,35 -0, ,36 0 ,47 0. ,37 0.32 
3 US O. 08 0. 02 -0. 22 0. , 14 0. ,28 -o.  ,41 -O. 35 -0.25 
LF -0 .39 -0. ,24 -0. ,69 -0. ,42 -0. , 18 0. ,47 0. 31 0.33 
LR -0. . 13 0. , 19 -0. ,11 -0. ,04 -0 ,03 -0 , 12 0. ,01 -0.09 
SF 0. 27 0. 32 -0. , 11 -0. 08 0. ,46 -0. ,09 -0. 39 -0.30 
SR 0 .40 0. ,32 0. ,59 -0. 08 0. ,41 -0. , 17 -0. ,46 -0.47 
4 US 0. 33 o. ,57 0. ,22 -0. 40 0 ,39 -0. ,59 -O. 35 -0. 39 
LF -0. 21 -0. , 16 0. 11 0. 42 0 ,39 -0. ,03 0. ,08 0.23 
LR -o.  ,44 -0. ,06 -o.  37 O. ,34 -o.  , 20 o. ,47 O. , 20 O. 16 
SF -0. 12 -0. ,11 -0. ,31 0. 10 o. 07 o. 26 -0. 00 -0.07 
SR -0. , 12 -0. 25 -0. ,35 -0. 69 0. , 18 0.39 0. 22 0.43 
5 US -0. 16 -0. ,30 -0. 23 0. 77 -0. ,23 -0. ,54 -0. 16 -0.35 
LF o. 03 -0. ,25 0. ,02 0. 19 0. ,38 0. ,73 -0. 19 0. 16 
LR -o.  33 -o.  02 -o.  36 0. 51 -0. 27 -0. ,o i  0. 27 0. 11 
SF -0. 18 -0. 70 -0. 46 0. 28 -0. ,24 0. 09 0. 08 -0.37 
SR -0. ,52 -0. ,31 -0. 32 -0. 39 -0. ,44 0. ,67 -0. 58 -0.08 
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Table  Cl .  Regress ion  coef f i c ients  and R® va lues  for  bulk  
dens i ty  (TW) as  inf luenced  by  the  pos i t ion  on  the  
d i scharge  edge  o f  the  grav i ty  tab le  
Linear regression" Quadratic regression* 
Seed 
lot Size A B R= A B C R= 
1 US 831 .01 0.099 0.88"- 803 .86 0.513 0.013 0.97"" 
LF 831 .43 0.549 0.88"* 816 .30 0.239 0.007 0.96"" 
LR 844 .67 0.670 0.78"" 823 .55 0.429 0.010 0.87"" 
SF 820 .01 0.510 0.89"" 805 .34 0.253 0.007 0.98"" 
SR 839 .13 0.742 0.92"" 822 .94 0.100 0.008 0.97"" 
2 US 845 .10 0.636 0.82"" 822 .15 0.558 0.011 0.93"" 
LF 839 . 66 0.491 0.84"" 824 .08 0.319 0.007 0.93"" 
LR 844 .22 0.547 0.76"" 819 .58 0.735 0.012 0.93"" 
SF 838 .06 0.415 0.85"" 824 .77 0.277 0.006 0.94"" 
SR 848 .91 0.624 0.81"" 826 .58 0.538 0.010 0.93"" 
3 US 856 .95 1.475 0.73"" 799 .23 1.503 0.027 0.86"" 
LF 846 .49 1.097 0.87"" 812 .44 0.675 0.016 0.96"" 
LR 843 .34 0.943 0.83"" 810 .71 0.756 0.015 0.94"" 
SF 836 .57 1.668 0.87"" 786 .76 0.925 0.023 0.96"" 
SR 846 .87 1.536 0.87"" 795 .78 1.123 0.024 0.97"" 
4 US 860 .61 0.848 0.79"" 824 .37 1.038 0.017 0.95"" 
LF 856 .85 0.702 0.84"" 832 .00 0.591 0.012 0.95"" 
LR 848 .97 0.595 0.79"" 832 .10 0.238 0.008 0.87"" 
SF 875 .53 1.405 0.74"" 809 .65 2.023 0.031 0.92"" 
SR 869 .65 1.196 0.82"" 823 .62 1.200 0.022 0.96"" 
5 US 862 .50 0.221 0.89"" 857 .83 0.023 0.002 0.93"" 
LF 851 .47 0.150 0.94"" 849 .93 -0.071 -0.001 0.95"" 
LR 862 .05 0.158 0.61" 855 .85 0.165 0.003 0.71"" 
SF 850 .15 0.213 0.92"" 847 .58 -0.079 0.001 0.94"" 
SR 858 .41 0.217 0.70"" 851 .20 0. 159 0.003 0.78" 
•Equation for linear regression is TW = A-B(x). 
"Equation for quadratic regression is TW = A+B(x) - C(x^). 
"x" is the distance along the discharge edge of the gravity 
table deck expressed in percentage of the total length of the 
discharge edge for each fraction. 100% represents the lowest 
point where the discard is concentrated. 
"p <.05. 
""p < .01 .  
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Table  C2 .  Regress ion  coef f i c ients  and R® va lues  for  weight  
o f  100  seeds  (WT)  a s  in f luenced  by  the  pos i t ion  on  
the  d i scharge  edge  o f  the  grav i ty  tab le  
Linear regression- Quadratic regression" 
Seed 
lot Size A B R= A B C R = 
1 US 22.89 0.071 0.81"" 21.17 0.018 0.0010 0.97"" 
LP 27.93 0.039 0.91"" 27.66 -0.024 0.0001 0.91"" 
LR 33.31 0.046 0.89"" 32.58 -0.008 0.0003 0.92"" 
SF 23.50 0.031 0.91"" 22.78 0.006 0.0003 0.96"" 
SR 27.80 0.045 0.90"" 26.79 0.007 0.0005 0.95"" 
2 US 25.83 0.073 0.92"" 24.91 -0.025 0.0004 0.93"" 
LF 29.10 0.031 0.88"" 28.38 0.007 0.0003 0.94"" 
LR 33.22 0.028 0.76"" 31.79 0.046 0.0007 0.97"" 
SF 24 .87 0.022 0.74"" 24.33 0.006 0.0003 0.79"" 
SR 28.89 0.038 , 0.86"" 27.92 0.012 0.0005 0.92"" 
3 US 32.85 0.145 0.80"" 27.52 0. 132 0.0025 0.92"" 
LF 31.32 0.072 0.94"" 30.29 —0.018 0.0005 0.96"" 
LR 34.77 0.045 0.85"" 33.25 0.028 0.0007 0.95"" 
SF 24.38 0.084 0.92"" 22.59 0.009 0.0008 0.96"" 
SR 26.74 0.074 0.89"" 24.91 0.021 0.0009 0.95"" 
4 US 35.39 0.093 0.76"" 31.20 0. 125 0.0020 0.93"" 
LF 33.33 0.052 0.91"" 32.25 0.004 0.0005 0.95"" 
LR 35.85 0.034 0.78"" 34.97 0.011 0.0004 0.84"" 
SF 26.58 0.078 0.80"" 23.50 0.082 0.0014 0.94"" 
SR 29.50 0.076 0.81"" 26.41 0.085 0.0014 0.96"" 
5 US 30.71 0.040 0.76"" 29.39 0.029 0.0006 0.85"" 
LF 35.74 0.013 0.98"" 35.85 -0.019 -0.0001 0.99"" 
LR 38.41 0.012 0.60" 38.00 0.011 0.0002 0.69"" 
SF 27.36 0.012 0.74"" 26.94 0.010 0.0002 0.84"" 
SR 30.02 0.012 0.42 29.26 0.028 0.0004 0.62 
"Equation for linear regression is WT = A-B(x). 
"Equation for quadratic regression is WT = A+B(x) - C(x"). 
"x" is the distance along the discharge edge of the gravity 
table deck expressed in percentage of the total length of the 
discharge edge for each fraction. 100% represents the lowest 
point where the discard is concentrated. 
"p <.05. 
""p < .01 .  
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Table  C3.  Regress ion  coef f i c ients  and R® va lues  for  pur i ty  
(P)  as  inf luenced  by  the  pos i t ion  on  the  
d i scharge  edge  o f  the  grav i ty  tab le  
Linear regression* Quadratic regression" 
Seed 
lot Size A B R= A B C R = 
1 US 101.60 0.050 0.56- 98.12 0.131 0.0020 0.86--
LF 100.72 0.022 0.55" 99.14 0.060 0.0007 0.86--
LR 100.64 0.020 0.53- 99.19 0.056 0.0007 0.84--
SF 100.22 0.007 0.56- 99.70 0.020 0.0002 0.88--
SR 100.38 0.011 0.50- 99.51 0.033 0.0004 0.82-
2 US 101.94 0.060 0.55- 97.72 0.160 0.0020 0.86--
LF 101.60 0.049 0.56- 98.09 0.134 0.0016 0.88--
LR 101.39 0.043 0.50 98.31 0.117 0.0014 0.79-
SF 100.26 0.008 0.57- 99.70 0.021 0.0003 0.87--
SR 98.95 0.073 0.0009 0.78-
3 US 102.21 0.067 0.52- 97.20 0.194 0.0023 0.85--
LF 100.18 0.005 0.55- 99.78 0.015 0.0002 0.87--
LR 100.63 0.019 0.55- 99.23 0.054 0.0007 0.87--
SF 101.75 0.055 0.57- 97.90 0.146 0.0018 0.88--
SR 100.63 0.019 0.50- 99.20 0.055 0.0007 0.82-
4 US 100.99 0.030 0.53- 98.76 0.086 0.0010 0.85--
LF 100.20 0.006 0.30 99.75 0.017 0.0002 0.47 
LR 100.31 . 0.010 0.53- 99.66 0.024 0.0003 0.79-
SF 103.34 0.103 0.53- 95.77 0.291 0.0035 0.85--
SR 100.68 0.021 0.48 99.17 0.058 0.0007 0.77-
5 US 101.04 0.035 0.56- 98.74 0.084 0.0011 0.83-
LF 100.07 0.002 0.47 99.93 0.005 o.oooi 0.67 
LR 100.59 0.019 0.51- 99.31 0.048 0.0006 0.77-
SF 100.17 0.006 0.64- 99.81 0.013 0.0002 0.90--
SR 100.29 0.010 0.51- 99.67 0.022 0.0003 0.71-
•Equation for linear regression is P = A-B(x). 
"Equation for quadratic regression is P = A+B(x) - C(x=). 
"x" is the distance along the discharge edge of the gravity 
table deck expressed in percentage of the total length of the 
discharge edge for each fraction. 100% represents the lowest 
point where the discard is concentrated. 
"p <.05. 
- -p  < .01 .  
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Table  C4.  Regress ion  coef f i c ients  and R®* va lues  for  breakage  
suscept ib i l i ty  (BS)  as  in f luenced  by  the  pos i t ion  
on  the  d i scharge  edge  o f  the  grav i ty  tab le  
Linear regression" Quadratic regression" 
Seed 
lot Size A B R= A B C R= 
OS 9 .23 0.046 0.86"" 9 .53 0.030 -0.0001 0.86" 
LF 10 .49 0.025 0.57" 11 .36 -0.021 -0.0004 0.65" 
LR 13 .82 0.063 0.72"" 15 .18 -0.008 0.0006 0.76" 
SF 9 .31 0.024 0.70"" 9 .21 0.028 0.0000 0.70" 
SR 10 .83 0.074 0.94"" 11 .97 0.015 -0.0005 0.97" 
US 6 .76 0.043 0.62" 9 .38 -0.094 0.0012 0.88" 
LF 8 .33 0.035 0.69" 9 .56 -0.029 -0.0006 0.79" 
LR 12 .42 0.078 0.71"" 14 .93 -0.052 -0.0012 0.79" 
SF 7 .48 0.027 0.87"" 8 .07 -0.004 -0.0003 0.91" 
SR 8 .21 0.081 0.81"" 11 .32 -0.081 -0.0015 0.94" 
US 11 .86 0.047 0.60" 14 .38 -0.084 -0.0012 0.80" 
LF 10 .49 0.031 0.73" 11 .75 -0.035 -0.0006 0.87" 
LR 18 .10 0.039 0.56" 19 .88 -0.054 -0.0008 0.69 
SF 11 .69 0.039 0.62" 12 .88 -0.023 -0.0006 0.68 
SR 12 .63 0.071 0.80"" 14 .98 -0.051 -0.0011 0.89" 
US 11 .45 0.042 0.71"" 12 .57 -0.016 -0.0005 0.77" 
LF 11 .35 0.027 0.57 12 .44 -0.030 -0.0005 0.68-
LR 15 .24 0.044 0.89"" 15 .78 0.016 -0.0003 0.91-
SF 9 .25 0.072 0.86"" 11 .11 -0.025 -0.0009 0.92-
SR 10 .46 0.074 0.90"" 11 .83 0.003 -0.0006 0.94-
US 14 .87 0.009 0.37 15 .16 -0.006 -0.0001 0.42 
LF 14 .55 -0 « 003 0.09 14 .51 0.005 0.0000 0.09 
LR 19 .52 -0.005 0.10 19 .67 -0.0027 -0.0001 0.11 
SF 13 .72 -0.012 0.50" 14 .06 -0.0055 -0.0002 0.54 
SR 14 .60 -0.023 0.40 15 .75 -0.037 -0.0005 0.52 
"Equation for linear regression is BS = A-B(x). 
"Equation for quadratic regression is BS = A+B(x) - CCx"). 
"x" is the distance along the discharge edge of the gravity 
table deck expressed in percentage of the total length 
of the discharge edge for each fraction. 100% represents the 
lowest point where the discard is concentrated. 
"p <.05. 
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Table  C5.  Regress ion  coef f i c ients  and R® va lues  for  major  
per icarp  injury  (MPI)  a s  Inf luenced  by  the  pos i t ion  
on  the  d i scharge  edge  o f  the  grav i ty  tab le  
Linear regression" Quadratic regression* 
Seed 
lot Size A B R= A B C R= 
1 US 1.66 -0 .219 0.75"- 10.75 -0 .254 -0 .0040 0.89"" 
LF 9.61 -0 .103 0.25 13.85 -0 .118 -0 .0020 0.29 
LR 23.17 -0 .110 0.42 32.49 -0 .376 -0 .0044 0.76" 
SF 7.81 -0 .054 0.16 6.24 0 .136 0 .0007 0.18 
SR 15.77 -0 .101 0.50" 23.56 -0 .304 -0 .0036 0.84"" 
US 4 .33 -0.228 0.76"" 13 .45 -0.247 -0.0043 0.90" " 
LF 8 .04 -0.179 0.83"" 13 .73 -0.117 -0.0027 0.92" " 
LR 20 .35 -0.248 0.68" 32 .47 -0.382 -0.0057 0.86" " 
SF 5 .31 -0.107 0.48 12 .47 -0.265 -0.0034 0.72" 
SR 15 .52 -0.157 0.61" 24 .65 -0.318 -0.0043 0.84" 
US 2 .51 -0.304 0.73"" 14 .43 -0.316 -0.0056 0.85" 
LF -0 .99 -0.244 0.72"" 11 .61 -0.411 -0.0059 0.94" " 
LR 9 .30 -0.208 0.80"" 15 .26 -0.102 -0.0028 0.87" " 
SF -2 .34 -0.354 0.73"" 15 .76 -0 « 586 -0.0085 0.94-" 
SR 3 .40 -0.366 0.75"" 19 .97 -0.497 -0.0078 0.92" " 
US -0 .70 -0.320 0.65" 13 .88 -0.438 -0.0068 0.80" 
LF 0 .23 -0.204 0.66" 11 .50 -0.382 -0.0053 0.88" " 
LR 8 .06 -0.239 0.72"" 16 .01 -0.174 -0.0037 0.81" 
SF -0 .73 -0.307 0.75"" 12 .63 —0.388 -0.0063 0.90" " 
SR 5 .81 -0.366 0.78"" 21 .46 -0.449 -0.0073 0.94" 
US 19 .14 -0.185 0.60" 25 .50 -0.146 -0.0030 0.68 
LF 26 .63 -0.022 0.06 33 .24 -0.322 -0.0031 0.58 
LR 46 .17 -0.118 0.44 53 .15 -0.246 -0.0033 0.61 
SF 28 .48 -0.066 0.19 35 .09 -0.230 -0.0025 0.34 
SR 58 .49 — 0.05 8 0.14 62 .96 -0.175 -0.0021 0.23 
•Equation for linear regression is MPI = A-B(x). 
"Equation for quadratic regression is MPI = A+B(x)-C(). 
"x" is the distance along the discharge edge of the gravity 
table deck expressed in percentage of the total length of the 
discharge edge for each fraction. 100% represents the lowest 
point where the discard is concentrated. 
"p <.05. 
""p < .01 .  
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Table  C6 .  Regress ion  coef f i c ients  and R® va lues  for  
germinat ion  (GERM) as  Inf luenced  by  the  pos i t ion  
on  the  d i scharge  edge  o f  the  grav i ty  tab le  
Linear regression" Quadratic regression*» 
Seed 
lot Size A B R= A B C R = 
1 US 105 .46 0.288 0.79-- 93.33 0.343 0.006 0.95"" 
LF 100 .73 0.130 0.55- 91.06 0.373 0.0045 0.88"" 
LR 98 .22 0.205 0.86"" 92.00 0.119 0.0029 0.95"" 
SF 100 .52 0.106 0.68" 95.61 0.150 0.0023 0.84"" 
SR 104 .78 0.280 0.64" 90.75 0.450 0.0066 0.81" 
2 US 102 .79 0.223 0.78"" 93.75 0.248 0.0042 0.93"" 
LF 101 .59 0.136 0.72"" 95.33 0.189 0.0029 0.89"" 
LR 95 .47 0.317 0.77"" 83.22 0.320 0.0057 0.90"" 
SF 101 .93 0.104 0.69" 96.56 0.175 0.0025 0.89"" 
SR 102 .10 0.307 0.82"" 91.20 0.261 0.0051 0.93"" 
3 US 102 .92 0.222 0.65" 89.87 0.457 0.0061 0.91"" 
LF 104 .79 0.202 0.54" 90.20 0.558 0.0068 0.86"" 
LR 103 .40 0.197 0.59" 92.37 0.377 0.0052 0.80" 
SF 107 . 66 0.326 0.56" 87.97 0.699 0.0092 0.79" 
SR 107 .31 0.369 0.63" 84.46 0.821 0.0107 0.90"" 
4 US 105 .25 0.220 0.63" 94.09 0.361 0.0052 0.80" 
LF 104 .79 0.187 0.71"" 96.16 0.262 0.0040 0.87"" 
LR 101 .09 0.126 0.73"" 94.98 0.192 0.0029 0.92"" 
SF 108 .41 0.313 0.58" 88.86 0.704 0.0092 0.83"" 
SR 105 .39 0.316 0.79"" 93.48 0.304 0.0056 0.92"" 
5 US 98 .65 0.051 0.42 94.76 0.151 0.0018 0.69 
LF 100 .20 0.045 0.72"" 97.93 0.074 0.0011 0.92"" 
LR 96 .47 0.080 0.68" 94.67 0.013 0.0008 0.72" 
SF 96 .82 0.001 0.00 95.96 0.044 0.0004 0.12 
SR 94 .74 0.114 0.70"" 97.66 -0.265 -0.0014 0.75" 
"Equation for linear regression is GERM = A - B(x). 
"Equation for quadratic regression is GERM =A+B(x)-C(x=). 
"x" is the distance along the discharge edge of the gravity 
table deck expressed in percentage of the total length of the 
discharge edge for each fraction. 100% represents the lowest 
point where the discard is concentrated. 
-p <.05. 
~"p < .01 .  
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Table  C7.  Regress ion  coef f i c ients  and R= va lues  for  co ld  
germinat ion  (COLD)  as  in f luenced  by  the  pos i t ion  
on  the  d i scharge  edge  o f  the  grav i ty  tab le  
Linear regression" 
Seed 
lot Size 
Quadratic regression* 
A B C R= 
US 79 .58 0 .200 0 .54- 65 .74 0 .520 0 .006 0 .83 
LF 70 .93 0 .157 0 .71"" 64 .51 0 .177 0 .0030 0 .84 
LR 59 .83 0 .147 0 .51- 49 .18 0 .407 0 .0050 0 .81 
SF 74 .32 0 .123 0 .27 64 .21 0 .403 0 .0047 0 .46 
SR 69 .46 0 .203 0 .63- 60 .88 0 .244 0 .0040 0 .76 
US 63 .98 0 .017 0 .01 54 .76 0 .457 0 .0043 0 . 19 
LF 80 .23 0 .354 0 .82-- 78 .08 -0 .258 0 .0008 0 .82 
LR 45 .75 0 .218 0 .37 42 .03 -0 .024 -0 .0017 0 .38 
SF 70 .60 0 .175 0 .72"" 77 .46 -0 .532 -0 .0032 0 .84 
SR 57 .18 0 .101 0 .17 46 .06 0 .478 0 .0052 0 .41 
US 75 .59 0 .260 0 .63- 63 .96 0 .346 0 .0054 0 .77 
LF 74 .55 0 .152 0 .43 62 .24 0 .489 0 .0058 0 .74 
LR 71 .99 0 .225 0 .85-- 65 .81 0 .097 0 .0029 0 .92 
SF 69 .44 0 .250 0 .54- 53 .19 0 .596 0 .0076 0 .79 
SR 67 .02 0 .231 0 .63- 57 .00 0 .290 0 .0047 0 .76 
4 US 71 .74 0. 217 0. 56- 59 .90 0. 399 0 .0055 0. 75 
LF 69 .29 0. 125 0. 20 52 .33 0. 758 0 .0079 0. 77 
LR 66 .97 0. 127 0. 52- 65 .13 — 0 • 032 0 .0009 0. 53 
SF 59 .03 0. 089 0. 15 45 .42 0. 620 0 .0064 0. 54 
SR 61 .03 0. 162 0. 47 45 .15 0. 665 0 .0074 0. 97 
5 US 64 .85 0. 130 0. 47 59 .85 0. 130 0 .0023 0. 55 
LF 59 .09 0. 002 0. 00 57 .93 0. 059 0 .0005 0. 01 
LR 48 .30 0. 010 0. 01 42 .11 0. 312 0 .0029 0. 40 
SF 81 .51 0. 123 0. 39 78 .24 0. 047 0 .0015 0. 42 
SR 38 .15 0. 005 0. 00 38 .37 — 0 • 014 -0 .0001 0. 01 
•Equation for linear regression is COLD = A-B(x). 
"Equation for quadratic regression is COLD = A+B(x)-C(x=). 
"x" is the distance along the discharge edge of the gravity 
table deck expressed in percentage of the total length of the 
discharge edge for each fraction. 100% represents the lowest 
point where the discard is concentrated. 
-p <.05. 
""p < .01 .  
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Table  C8.  Regress ion  coef f i c ients  and R= va lues  for  
conduct iv i ty  (COND) as  Inf luenced  by  the  pos i t ion  
on  the  d i scharge  edge  o f  the  grav i ty  tab le  
Linear regression" Quadratic regression" 
Seed 
lot Size A B R= A B C R = 
1 US 4 1 . 7 6  - 0 . 2 3 4  0 . 2 5  6 2 . 3 2  - 0 . 8 3 6  - 0 . 0 0 9 6  0 . 4 6  
LF 5 1 . 8 8  - 0 . 1 9 9  0 . 4 5  6 5 . 7 7  - 0 . 5 2 4  - 0 . 0 0 6 5  0 . 6 9  
LR 5 1 . 0 8  - 0 . 5 1 8  0 . 7 5 " "  6 4 . 9 7  — 0 . 2 0 5  — 0 . 0 0 6 5  0 . 8 1 "  
SF 4 9 . 5 6  — 0 . 0 6 9  0 . 1 1  5 5 . 0 7  - 0 . 2 1 8  - 0 . 0 0 2 6  0 . 1 9  
SR 4 4 . 7 7  - 0 . 4 3 2  0 . 5 7 - 7 6 . 8 5  - 1 . 2 3 8  - 0 . 0 1 5 0  0 . 9 1 " "  
2  US 3 5 . 7 8  - 0 . 2 7 0  0 . 4 7  5 0 . 1 1  - 0 . 4 7 5  - 0 . 0 0 6 7  0 . 6 1  
LF 5 1 . 3 1  - 0 . 1 3 7  0 . 4 1  5 8 . 8 8  - 0 . 2 5 7  - 0 . 0 0 3 5  0 . 5 5  
LR 5 6 . 1 9  0 . 5 3 0  0 . 6 0 "  7 9 . 3 6  - 0 . 6 7 6  - 0 . 0 1 0 8  0 . 7 3 "  
SF 4 5 . 0 4  0 . 1 2 0  0 . 7 3 " "  4 9 . 2 5  - 0 . 0 9 9  - 0 . 0 0 2 0  0 . 8 2 "  
SR 3 7 . 3 1  0 . 3 7 9  0 . 7 0 "  5 1 . 1 5  - 0 . 3 4 1  - 0 . 0 0 6 5  0 . 8 0 "  
3  US 6 5 . 5 5  0 . 2 4 7  0 . 6 0 "  8 0 . 3 1  - 0 . 5 2 1  0 , 0 0 6 9  0 . 8 4 " "  
LF 5 9 . 7 9  0 . 3 7 5  0 . 5 5 "  8 9 . 4 4  - 1 . 1 6 8  - 0 . 0 1 3 9  0 . 9 3 " "  
LR 7 1 . 0 6  0 . 3 6 8  0 . 5 7 "  9 6 . 8 1  - 0 . 9 7 2  - 0 . 0 1 2 1  0 . 8 7 "  
SF 4 5 . 0 7  0 . 5 1 9  0 . 5 7 "  8 1 . 4 6  - 1 . 3 7 5  - 0 . 0 1 7  0 . 8 9 " "  
SR 5 3 . 4 9  0 . 6 1 0  0 . 5 6 "  1 0 0 . 9 3  - 1 . 8 5 9  - 0 . 0 2 2 2  0 . 9 3 " "  
4  US 6 2 . 0 1  0 . 2 9 6  0 . 6 4 "  7 3 . 7 2  - 0 . 3 1 3  - 0 . 0 0 5 5  0 . 7 5 "  
LF 5 7 . 1 5  0 . 2 9 3  0 . 4 6  8 5 . 5 9  - 1 . 0 3 1  - 0 . 0 1 1 9  0 . 8 4 " "  
LR 7 5 . 8 9  0 . 2 1 8  0 . 5 6 "  8 9 . 7 7  - 0 . 5 0 3  — 0 . 0 0 6 5  0 . 8 1 "  
SF 4 6 . 3 9  0 . 4 0 6  0 . 3 9  8 2 . 4 7  - 1 . 4 7 1  - 0 . 0 1 6 9  0 . 7 3 "  
SR 6 0 . 3 9  0 . 4 2 8  0 . 4 8  9 0 . 5 5  - 1 . 1 4 1  - 0 . 0 1 4 1  0 . 7 5 "  
5  US 3 9 . 2 9  - 0 . 1 9 1  0 . 4 2  4 8 . 3 8  - 0 . 2 8 2  - 0 . 0 0 4 3  0 . 5 2  
LF 4 9 . 6 6  - 0 . 0 1 1  0 . 0 1  5 8 . 2 8  - 0 . 4 3 8  - 0 . 0 0 4 0  0 . 5 6  
LR 6 3 . 1 5  . v 0 . 2 3 0  0 . 4 3  6 9 . 5 5  - 0 . 1 0 3  - 0 . 0 0 3 0  0 . 4 7  
SF 4 0 . 3 1  - 0 . 1 1 2  0 . 4 5  4 0 . 8 7  0 . 0 8 3  0.0003 0.45 
SR 5 1 . 5 9  - 0 . 1 7 5  0 . 3 8  6 7 . 0 3  - 0 . 6 2 8  - 0 . 0 0 7 2  0 . 7 1 "  
•Equation for linear regression is COND = A-B(x). 
"Equation for quadratic regression is COND = A+B(x)-C(x=). 
"x" is the distance along the discharge edge of the gravity 
table deck expressed in percentage of the total length of the 
discharge edge for each fraction. 100% represents the lowest 
point where the discard is concentrated. 
-p <.05. 
""p < .01 .  
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Table  C9.  Regress ion  coef f i c ients  and R= va lues  for  f i e ld  
emergence  (FEM) as  inf luenced  by  the  pos i t ion  
on  the  d i scharge  edge  o f  the  grav i ty  tab le  
Linear regression" Quadratic regression^ 
Seed 
lot Size A B Ra A B C R = 
US 86 .84 0 .118 0 .70"" 87 .76 -0 .166 -0 .0004 0 .70 
LF 89 .00 0 .085 0 .41 84 .94 0 .126 0 .0019 0 .51 
LR 83 . 14 0 .127 0 .28 80 .04 0 .034 0 .0014 0 .30 
SF 87 .91 0 .082 0 .26 82 . 66 0 .191 0 .0025 0 .38 
SR 88 .53 0 .133 0 .42 77 .88 0 .422 0 .0050 0 .72 
US 85 .51 0 .145 0 .39 70 .11 0 .657 0 .0072 0 .88 
LF 80 .55 0 .016 0 .02 75 .18 0 .296 0 .0025 0 .21 
LR 79 .60 0 .158 0 .47 73 .16 0 .177 0 .0030 0 .55 
SF 87 .95 0 .063 0 .35 90 .50 -0 .201 -0 .0013 0 .43 
SR 89 .41 0 .228 0 .56" 77 .48 0 .393 0 .0056 0 .74 
US 79 .08 0 .116 0 .30 73 .29 0 .185 0 .0027 0 .39 
LF 84 .11 0 .051 0 .10 72 .91 0 .533 0 .0052 0 .67 
LR 86 .30 0 .240 0 .74"" 89 .53 -0 .408 -0 .0015 0 .76 
SF 83 .87 0 .223 0 .40 64 .81 0 .769 0 .0089 0 .73 
SR 77 .70 0 .166 0 .44 63 .63 0 .566 0 • 0066 0 .80 
US 88 .89 0 .229 0 .63" 80 .91 0 .186 0 .0037 0 .71 
LF 80 .63 0 .011 0 .01 70 .89 0 .496 0 .0046 0 .76 
LR 83 .55 0 .105 0 .33 71 .98 0 .497 0 .0054 0 .77 
SF 94 .04 0 .264 0 .81"" 88 .23 0 .038 0 .0027 0 .86 
SR 87 .79 0 .220 0 .55" 71 .88 0 .607 0 .0074 0 .86 
US 87 .67 0 .184 0 .64" 79 .22 0 .256 0 .0040 0 .80 
LF 77 .50 0 .105 0 .20 72 .49 0 .166 0 .0026 0 .26 
LR 75 .98 0 .109 0 .37 67 . 13 0 .351 0 .0041 0 .65 
SF 82 .06 0 .047 0 .04 84 .98 -0 .214 -0 .0015 0 .05 
SR 61 .93 0 .002 0 .00 54 .98 0 .364 0 .0033 0 .22 
•Equation for linear regression is FEM = A-B(x). 
^Equation for quadratic regression is FEM = A+B(x)-C(x=). 
"x" is the distance along the discharge edge of the gravity 
table deck expressed in percentage of the total length of 
the discharge edge for each fraction. 100% represents the 
lowest point where the discard is concentrated. 
-p <.05. 
""p < .01 .  
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APPENDIX D; TABLES TO "ENVIRONMENTAL CONDITIONS DURING 
FIELD EMERGENCE TESTS" 
194  
Table  Dl .  Environmenta l  condi t ions  occurred  dur ing  
the  1986  and 1987  f i e ld  emergence  t e s t s  
Means 1986 1987 
Soil High 24.0 27.7 
temperature C Low 14.3 15.7 
Air High 24.3 26.9 
temperature C Low 5.1 11.3 
30 year High 24.8 24.8 
temperature C Low 11.3 11.3 
Precipitation (mm) 617.0 203.2 
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APPENDIX E:  DATA SET 
The  l egends  assoc ia ted  wi th  the  data  se t  are  as  fo l lows:  
B: Blocks (Seed lots) 
G: Gravity tables 
S: Seed corn sizes 
F : Fractions 
TW; Test weight (Bulk density, kg/m3 ) 
NT: Weight (g/100 seeds) 
VOL: Volume (cm3) 
SG: Specific gravity 
T V ;  Terminal velocity 
PUR: Purity (%) 
BRS: Breakage susceptibility (%) 
MPI : Major pericarp injury (%) 
TPI : Total pericarp injury (%) 
GERM: Germination (%) 
COLD: Cold germination (%) 
COND: Conductivity (microamps) 
FEM: Field emergence (%) 
PROT: Protein content (%) 
OIL: O i l  c o n t e n t  ( % )  
STA: Starch content (%) 
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OBS B G S F TW WT VOL SG TV PUR BRS 
236 5 2 3 1 855. .97 37. .92 0. .28 1 .35 8 .80 99. .74 20. .25 
237 5 2 3 2 858. .55 38. 19 O. 28 1 .35 9 . 11 100. 00 20 .24 
238 5 2 3 3 857. 26 38. 26 0. 28 1 .36 8 .92 99. 94 20. ,25 
233 5 2 3 4 853. .40 37. .60 0. .28 1 .36 9 .01 99. ,68 19. ,85 
240 5 2 3 5 850. 82 37. 55 0. 29 1 .34 9 .31 98. ,79 20. ,26 
241 5 2 4 1 840. .52 26. 86 0. .20 1 .34 9 .31 99. ,90 14. . 19 
242 5 2 4 2 848. .25 27. .04 0. .21 1 .34 9 .46 100. ,00 14 , 37 
243 5 2 4 3 841 . 81 26. 81 0. 20 1 .33 9 .36 99. 99 14. ,27 
244 5 2 4 4 835. ,38 26. 28 0. 20 1 .33 9 . 18 99. ,84 14. ,08 
245 5 2 4 5 830. 23 26. . 19 0. .20 1 .33 9 . 13 99. ,33 14. ,73 
246 5 2 5 1 848. .25 29. .65 0. .21 1 .34 8 .80 99. ,93 15. 22 
247 5 2 5 2 853. .40 29. 82 0. ,23 1 .35 8 .90 100. ,00 15, , 19 
248 5 2 5 3 850. 82 29 .99 O .23 1 .33 8 .95 99. ,98 14 .92 
249 5 2 5 4 846. .96 29. 24 0. ,23 1 .33 9 . 13 99. ,89 15. ,21 
250 5 2 5 5 840. 52 29. 22 0. ,23 1 .33 9 .08 99. ,37 15. ,96 
MPI TPI GERM COLD COND FEM PROT OIL STA 
51 .30 96 .60 92 OO 45, .50 77 .02 73 ,30 8 .27 3 .43 51 , .23 
55 .30 98 .00 92 .50 44 .50 78 .08 72 .70 8 .31 3 .43 51 .06 
48. ,00 95, .30 92 ,50 53 ,50 83. .02 73. ,00 7 .98 3, ,33 50. ,59 
58 , 70 99 .70 91 .50 51 .50 82. ,45 68. ,00 8 .26 3 .37 50 ,73 
59 .70 98 .70 86 .00 45 .50 91 . ,66 66 ,70 8 .06 3 .48 51 . ,27 
31 .00 81 ,00 96 .00 86 .50 45. , 15 72 .70 8 .27 3 .90 52 .99 
96 .50 79 .50 39. ,67 76 OO 8 . 18 3 .83 52 ,87 
29. 70 80. 00 96, 00 82. ,00 48. 81 82. ,70 8 .05 3, ,95 53. ,29 
35. 00 85, .00 96, .00 79, .50 39. ,91 62 ,70 8 .25 3 ,80 52 ,84 
38 .70 91 . 40 97 OO 70 .OO 51 . ,96 75, OO 8 .24 3, ,91 53. ,30 
65 .70 94 .70 85 .00 42 .00 65 ,55 70 ,00 7 .94 3 .54 51 , 68 
66 .30 95. 30 92 .50 38 .50 61 , 46 59 .30 7 .84 3 .52 51 .60 
65 .00 97 .70 89 .00 38 .00 54 , .25 67 .30 8 .02 3 .51 51 .53 
64 , .00 96 .70 87 .00 36 OO 58. , 13 54 , 70 8 .07 3 ,44 51 , 51 
65 .00 95 .00 86 .50 42 .00 65 ,97 65 OO 8 . 11 3 ,50 51 , .78 
